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Backus Gas Engine.’ 


We present with this engravings of a new 
form of gas engine in which the special 
points sought to be attained are simplicity 
of construction and operation with efficient 
working and economy. 

The engine is of the vertical two-cycle 
type, @. é., there is an explosion of gas at 
every alternate upward stroke of the pis- 
ton when the engine is working toits full ca- 
pacity, the return 
stroke immediately 
preceding this be- ; 
ing used to com- \ 
press the explosive 
mixture of gas and 
air as usual. 


The engraving 
made from the 
skeleton drawing, 
Fig. 2, gives an 
idea of the con- 
struction of the 
engine, the pipe 


through which the 
gas is admitted be- 
ing indicated by a, 
and the small pass 
aves through it goes 
to be mixed with 
air, being shown 
under the valve 3, 
which has a spiral 
spring (not shown) 
about its stem, 
which tends to keep 
it upon its seat. 

Above this valve 
is the exhaust valve 
d, which is also 
kept to its seat by 
a spiral spring, ex- 
cept when opened 
by the action of the 
eccentric, which is 
attached to a spur 
gear running at half 
the speed of the 
crank-shaft. 

The position of 
the exhaust pipe is 
indicated by the 
dotted circle behind 
this valve stem. 

The ignition of 
the charge is effect- 
ed by means of the 
clo 


tube 











sed wrought 


which is t 









The cylinder is provided with the usual 
water jacket, and at the top edge is inclined 
inwards, as shown, to facilitate lubrication of 
the trunk piston. 

The rod is connected to this at the point 


indicated by the lowercircle in Fig. 2, the 
rod not being shown connected. Two 


positions of the crank are shown on this 
drawing. 

All valves and other mechanism, aside 
from the piston and rod, are placed in a cast- 
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1% without cost, it would be of ad- 


Waste Steam Injectors. 


By W. HB. Boorn. 

It has always been a puzzle to me why 
there should be any hesitation in the mind 
of a steam user in regard to using asa boiler 
feeder an injector which cannot possibly do 
its work without effecting an economy. I 
refer, ofcourse, tosuch places as throw away 
their engine exhaust, having no use for it in 
boiling or heating operations, and 
yet there are many thousand such 
places where, even if the fuel be 
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vantage to employ the exhaust 
steam to work an injector by 
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kept red hot by a 
Bunsen burner, the 
flame of which is 
ipplied externally 





to it 

The governor of the engine is one of its 
The mechanism is en- 
tirely within the belt pulley at the left, and 
the weights as they are moved outward by 
centrifugal force operate to move a wedge, 
Which, in turn, moves a sliding collar along 
the shaft, to which collar is attached the lev- 
er which moves the gas valve. 

At the lower end of this lever is a knurled 
collar, which, by turning, shortens or 
lengthens the connection between the lever 

| valve, and thus changes the speed of the 

ngine. This can be done while the engine is 
tn motionand the speed thus regulated at will. 


py ints of novelty. 





lé Horse 


reason of the saving in feed water 
and the diminution in the forma- 
tion of incrustation from bad feed 
water, with the accompanying 
salvation of the boiler sheets. And 
yet, though now something like 
ten years a complete success, the 
exhaust injector is very little 
known and by no means employed 
to the extent it should The 
known facts about it are that it will 
feed against a of 70 


be. 


pressure 
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occurred to me that something of the difficulty 
of persuading men to employ so obvious a 
means to economy must arise from a_ belief 
that exhaust steam has no work left in it. 
It is seen to roll away in a sluggish cloud, it 
shows no pressure ona gauge and it is looked 
on as dead, and yet its temperature is much 
higher than that of all surrounding objects, 
as the atmosphere, and as heat is the source 
of all the work got from steam, it ought to 
occasion no surprise that exhaust steam has 
the power of performing work still left in it. 
The question naturally suggests itself, can it 
be shown by a few simple figures that the 
effects produced by the exhaust injector are 
such as ought to be expected; in fact, can 
its action be deprived of that element of 
mystery, which seems to be tacked on to the 
implement ? I think it can; and I think also 
that if all our implements, such as pressure 
gauges and thermometers, were properly 
marked we should find that a better and 
clearer knowledge of facts would be brought 
about. Thus I would start all gauges at the 
absolute vacumn so that a pressure gauge 
would indicate 14.7 pounds 
pressure ; a thermometer would indicate 27: 
Centigrade at the freezing point of water, 
and so on; we should always start from the 
lowest datum. 

Now to take the 
facts of the exhaust 
injector—the actual 
known working 
facts. We have 
first, exhaust steam 
at simply 


lying loose 


atmos- 
pheric pressure. Its 
temperature is, of 
course, 212° F. Our 
fact is the 
temperature of the 
injected feed, 
namely 190° F. 
Reference to a 
steam table 
that this closely 
corresponds with a 
pressure of 9 
pounds, 


second 


shows 


Expressed in 


inches of mercury 
these two tempera- 
tures 


29.922 


represent 
and 18.997 

Their difference, or 
P—p, is 10.925” or 
91 of afoot. Now, 
there is a formula 
to 
find the velocity of 


which is used 











Fig. 2. 


ing which is bolted to the side of the engine 
and can be easily removed for inspection and 
repairs. 

The engines are built in various sizes 
from 4 to 3 H. P. bythe Backus Water Mo- 
tor Co., Newark, N. J. 

———_-eapoe——_—— 

It has been said that a person must have 
a certain amount of means in order to econ 
omise, and economy may be one of Mr. 
William K. Vanderbilt’s objects in renting a 
house at Chicago during the fair. The rent 
for the six months will be $15,000, but then 
there will be no hotel bills to pay. 
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pounds, will deliver the feed at a tempera- 
ture of 190° F. if it obtains it at about 60 
F., and it will work with steam taken direct 
from an openended exhaust 
duce the back pressure upon the engine. 

As I have been 
some years, I was naturally somewhat im- 
patient recently at the doubt thrown on the 
possibility of feeding a boiler by the agency 
of an exhaust injector, but I have since had 


pipe and re- 


familiar with these facts 


the satisfaction of learning that the doubter 
himself has had to carry out the actual fixing 
of one of them and that the instrument 
fixed by the doubter works perfectly. It has 


thus 





flow of steam from 

aq au vessel at one 

. e 

Machinist pressure into a ves- 
sel at another and 


lower 
but I believe it to be generally recognized 
The formula is 


pressure. I cannot give its origin, 


as fairly correct. 
y yf EEL pM, 
d 


In this formula V is the velocity of flow o 
steam in feet per second, (7? — p) is thediffer 
ence of pressure in the two vessels in feet of 
amercury column; MM is the specific gravity 
of mercury ; this is usually taken as 13.596 
times that of water ; d is the specific gravity 
of steam. , 

In the case we are considering the two 














vessels are the engine exhaust pipe and the 
interior of the injector, and as these two 
vessels have the temperatures 212° and 190°, 
we know that. (P—p) equals .91 foot, and 
we can find from a steam table that for steam 

210° Its density or specific gravity d is 


00060826, or roughly, about .;5. By sub- 


stituting these values in the formula we get 


"a / 4. § , 18.6 « 5,000 
f 3 


and if we work this out we find the velocity 
of flow of steam from an exhaust pipe into 
a vessel kept at 190° F. to be 1,152 
feet per second, or a trifle over 13 miles per 
minute. We begin to see a basis of work. 
We need now to find how much water is 


about 


required to keep cool the second chamber as 
low as 190°. A steam table tells us that a 
pound of exhaust steam at 212 
1,146 heat 


of water at 32°. 


contains 
units more than a pound 
that when 
condensed to water at 190° it contains about 
158 heat 32°. It 
requires, infact, to be deprived of 1,146— 158 
or 998 units. If the feed water be supplied 
at 60° and goes into the boiler at 190° it must 
absorb just about 130 heat units, a unit of 
heat being so nearly the equivalent of an in- 


about 
We know also 


units more than water at 


crease of 1° in a pound of water. 

With 988 units to absorb and a capacity of 
130 units per pound of water, we get the num- 
ber of pounds of weter necessary by a sim- 
ple division, or 988+130=7.6 pounds. We 
have now got down to this fact, that we 
must use about 74 times as much water as 
steam in order to get such a low tempera 
ture of 190°, as will 
cient to give a steam flow of 1,152 feet per 
Out of every &$ pounds fed into 


cause a vacuum suffi- 


second, 
the boiler, cne pound will besteam and 7$ will 
be water. The steam has energy suflicient to 
flow at 1,152 feet persecond ; the water has no 
energy to flow but it may be made to move 
under the influence of the battery of steam 
particles at 1,152 feet. The velocity of the 
combined steam and water will be much less 
than 1,152, however. It will only be 1,152-: 
8.6 or 184 feet per second. 

We can learn from hydraulic tables or by 
calculation to what pressure this is equiva- 
lent, A rule I have used is for pressure per 
square inch P=.00673 V*. Now 134 184> 
.00673 equals nearly 121 pounds per square 
inch, thatis to say, a jet of water moving at 
a velocity of 1384 feet per second would enter 
a boiler containing a pressure of 121 pounds. 

But it is only claimed that the exhaust in 
jector will work againsta gauge pressure of 
75 pounds, or of 90 pounds absolute, in place 
of against 186 pounds absolute. Its useful 
effect thus stated is only 66 per cent.; one 
third 
and in carrying some of the hot water from 


having gone in friction and eddies 
the cylinder, which of course reduces the 
velocity of flow. In fact, when the boiler 
primes the injector may cease work for such 
period. If my figures be correct, as I be 
lieve they are, within small limits, it is per 
fectly clear that the exhaust injector should 
do what it is claimed to do with a very good 
margin for loss, more margin, in fact, than is 
given to amore complex machine, the tur 
bine, which is usually allowed to have an 
efliciency of 75 per cent. There is nothing 
about it, 
doubt its capacity, because it makes any 


of mystery no good reason to 


wonderful claim, and yet men who 
will add a condenser to an engine in order 
to get the advantage of a vacuum will hesi- 
tate to order an exhaust injector, which was 
not, like the condenser, in the world before 
them. It has been noted as curious that the 
steam pipe to the injector must leave the ex- 
haust pipe of the engine at a sharp bend ; no 
attempt should be made to lead the steam. 
This is perfectly sound practice. The sharp 
bend is easily doubled by the steam, but the 
heavy water rushes past the opening after 
the manner made use of in steam dryers and 
thereby 
heavy hot water. 


the injector is not hampered by 
Like the engine, it works 
As there is a limit to 


the pressure against which the exhaust in 


best with dry steam. 


jector will workin practice, it becomes neces 
sary to supplement it when higher pressures 
boiler, and | 


are carried in the propose to 


mention this in a subsequent letter so as to 


draw attention to a point in the 
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action of 
ordinary injectors, Which I know has some- 
times puzzled steam use1 


—_—___ +> 
Combined Punch and Shear. 


We present with this an illustration of a 
full line of ten 
sizes of similar machines made by the New 
Doty Mfg. Co., 
ville, Wis 
The 
feature of this 


machine which represents a 
Janes 


distinguishing 
machine 
is that it will punch or 
shear flat and round iron 
without the necessity for 
making any change 
whatever in the machine 
in changing from one 
kind of work to another, 
the shear blades, punch, 
etc., being always in 
place and ready for use. 
This makes the machine 
especially convenient in 
shops where such 
changes are necessarily 
frequent, and where the 
elaborate double-ended 
machines are not per- 
Flat bar-iron 


is cut by the 


missible. 
shears 
shown above the punch, 
while round iron is 
sheared by being passed 
through the hole seen at 
the rear of these last 
mentioned shears. 

Gauges for length, strippers, ete., are furn 
ished with the machine, and its motion is 
controlled by the foot treadle shown. So 
far as possible, all parts—bearings for shafts, 


ete., are east solid with the frame of the 
miuchine to give the greatest possible rigid- 
itv. The eccentric, eccentric shaft and 
clutch are in one piece. The balance-wheel 
shaftand all bolts and plungers are of steel. 
<=> — 
Protractor for Cireular 


Band Saws. 


Rotary and 


By Joun M. Rrenarpson. 


The device that I am about to describe I 


shall term a rotary protractor, for the want 
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Fig. 


of a better name, and while it is a tool that 


perhaps might not be frequently used in 


every pattern room, still if once made and 
tried it would be found to be indispensable 


In a great number, notably in shops where 
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there is lagging of any kind to be done, ora 
number of circular disks tobe sawed ex- 
actly alike. 

an iron disk 
a pin at its 


It consists of a board, having 
let into it 
center, and having 24 teeth cut upon the 


flush, turning upon 


circumference, which lies tangent to one 
edge of the board; the teeth engage with a 
spring let into the edge of the board, form- 


sy" 


vg 


ing a ratchet arrangement. There are spurs 
in the disk in order to hold the work firmly, 
and the whole device when used in the cir- 
cular saw is slid back and forth against the 
long guide-rest parallel with the saw, mov 
ing the disk with work attached after each 
cut a given number of teeth, according to 
what form of polygon one desires to saw. 

I will describe its construction somewhat 
in detail, and substantially as one that I 
made for my own use, which gives highly 
satisfactory results. 

The first thing to do is to glue up a board 
from maple or other hard wood which will 
not warp—it is very nearly an impossibility 
to get a board that will retain its shape ab- 
solutely, as everybody knows who has at- 
tempted it; and right here it may not come 
amiss to briefly discuss this point, and state 
what I 
counteract the warping tendency as 


consider a most excellent way to 

much as 

possible. 

take a board having an end 
A, Fig; 1. 


being equal, and the atmosphere having ac- 


Suppose we 
view, as seen at All conditions 
cess to all its sides, the natural warping 
tendency will be as at A’, the concave side 
being towards the outside of the tree, or the 
way I remember it, which is, perhaps, sim 
pler, is that the rings of growth seem to try 


to straighten themselves, as it were 


= 











Fig.4 








It is out of the question to try to make 
a board in one piece remain perfectly flat, 


so we must cut it up in strips, and place 


them sono two adjoining pieces will have 


move in the same direc- 


the tendency to 
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tion. Suppose, for example, we hav 


board {’ thick, with the rings of growt 
in Fig. 1, and we wish to transt 
itinto a board 
which will have as little tendency as poss 
With a pencil gauge draw a lin 
across one end near the top edge, and in | 


shown 


new also in thickn 


to warp. 


same manner draw two parallel lines 1 


together across the other end near the 


face. Now strip up into pieces 7 wide 
vlue them together in the manner show: 
Fig. 2. 


sideways to 


It will be seen that each piece 
what it did in its 
position, and also every, other piece is 


origi 


end for end, as the lines previously gau 
Turning 
pieces sideways has the advantage of bri 


across the ends now show. 
ing the rings of growth much nearer | 
pendicular to the plane of the board, wh 
is quite desirable, and changing ends 
every other piece enables them to be pli 
so that no two adjacent pieces will hav: 
natural tendency to bend in the same dit 
tion. 

The board which I have just taken 
an example will answer admirably for | 
protractor when’ planed smooth to a piu 
lel thickness. It must now be attache: 
a face-plate, and a place turned out ¥), «i 
and 433’ in diameter midway of the len: 
and almost 
While in the lathe a hole 1” in diame 
should be bored through to aft 
wards admit the pin, which must be o 
length nearly equal to the thickness of | 
board, and driven in tightly. <A bit of ¢ 
rolled shafting an inch in diameter 
answer as well as anything for this. T 
up a cheap pattern that will finish all 
to 44” face with a 1h 
in the center; next have 24 teeth cut 
the edge in the milling machine, so 
the teeth shall be 2.5" fi 
The number of 
course, arbitrary, and, all things consider 


touching 


clear 


diameter and #5," 


the roots of 
the center. teeth is 
24 seems the best for general use, altho. 
48 has one or two advantages which se 
more than counterbalanced on the whol 


1 


certain disadvantages. Drill six small h 


at equal intervals about 47° in from 


teeth, 


each. 


and insert a sharp pointed spur 
This is to hold the work while bi 
sawed, Let a flat spring into the edg 
the board, so that the end of it 
teeth and be 
B, Fig. 3, 
of the 
stock on the 


will eng 
in the 
line A 
the middle 
necessary 


exactly on oa cent 
across the board, throu 
off all 
where 


pin. Plane 
edge, 
spring is screwed, and square up the ot 
so that they about 14 

8i°. Draw another CD, F 


weross 


sides will be 


center line 


3, very carefully lengthways 


board. This must fall on the center of 1 
pin, and precisely on the edges of two 
teeth 


manner as the first line. 


posite upon the disk, in the 
Another line cal 
the ‘‘special” center line H F, Fig. 3, mu 
from A BL I 
Nothing rema 
the devi 
and attach a pull or handle on one end 


an angle of 74 
later, 
smooth and shellac 


be drawn at 
use will be seen 


now but to 


posite the disk, and I will next explain t 
operations that can be performed with it 

inclusi' 
running by 15°, ean be obtained in the m 
ner described in Table I, 


Every angle from 15° to 165 


angles useful only in lagging are also giv 


Which can be sawed by using the spec 
center line as directed. 

It will be noticed that two methods 
of the 


for sometimes one way, and sometimes t 


given for arriving at most 
other, comes the handiest, according to ¢ 
cumstances, 


Table II 


six forms of regular polygons. 


gives the method of obtaini! 
Table II 

diamond 

These mig 


shows several forms of the 
rhombus which are possible. 
have a use in such work as house and fen 
trimmings, ete. 

It is apparent that the same number 
rhomboids having the same angles can 
produced by sawing three sides, as in Tal 
III., then moving the guide-rest on the s 
table and completing the sawing accordi: 
to the same table for the rhombus: but tu 
would hardly have a practical use, 

Table, LV. is 


for pattern makers’ use 


one of the sides 


and two other odd 


angles 
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To illus- 
trate; Suppose we wish to lag a cylinder in 
halves that shall finish to 14’ diameter, and 
we decide to make the staves from 14 

stuff, allowing 4” for turning, and we select 
12 as the number of faces for the heads. 
It will not be necessary to lay out the shape 
of a single head upon the work, nor touch 
an ordinary bevel to set the buzz planer to 
the correct angle in getting out the lags. 
It is only needful to know the distance 
from the center of the head to the flat of 
ope side, and in the present instance it will 
_ as the staves are 14” thick, and 4” on 
each is allowed for finish, leaving a total 
distance of 12” for the heads across the 
flats. Cut out two pieces on the band saw 
plenty large for the half heads, and place 
them on the center line, as indicated in the 
table, pressing them firmly against the spurs 
upon the index plate, and as a further aid 
drive a pinch dog across the middle of the 
joint to make them secure. By referring 
to lable IV., under the head of dodecagon, 
it will be noticed that we have to move the 
disk or index plate one tooth after placing 
the work before taking the first cut; this 
is in order that the angle may come right 
at the parting of the two pieces. — 

After a sufficient number of heads have 
been sawed, it is next necessary to know 
what angle to set the fence on the buzz 
pliner in making the staves. This is done 
At the bottom of Table IV. 
the angle to be used for a dodecagon is 
seen to be 105°. Pick up any thin piece of 
stock for a template; place it upon the in- 
dex plate and saw an angle of 105°, ac- 
cording to Table I., setting the planer fence 
exactly to it, and there will be no trouble 
about the staves having the right angle to 
make a tight joint. 

When it becomes necessary to saw larger 


cawing out heads when in halves. 


be + 


us follows: 


pieces than will swing between the center 
of the disk and the guide-rest to the saw, 
the trouble can be easily overcome’ by 
imiking two parallel pieces the length and 
thickness of the protractor board and any 
convenient width, attaching them by means 
of two dowel pins in each, which are made 
to fit snugly in holes on the two sides of the 
device, 

Should it needful to rabbet the 
edges of any piece of work within the range 
of the device, 


become 


first saw the outside, then 
simply move the guide-rest on the saw the 
required amount, and elevate the table to 
the proper height, then saw all sides of the 
work as at first. This gives the cut parallel 
Detach the piece from the 
index plate, and make the second cut in the 
ordinary way against the guide-rest. 

The use of this tool is not limited to the 
circular saw, but can also be used to great 
advantage on a band saw when a number of 
circular pieces of the same size are wanted, 
and it is simply necessary to know the 
radius of the required circle, for the cireum- 
ference will take care of itself, and exactly 
meet when it gets around, thus taking away 
il strain from the operator’s eyes, for there 
is no line to follow. 
lo accomplish this, nail together a frame 
similar to Fig. 4, about 3” thick, and clamp 
it to the table with one or two hand-screws, 
so that the center of the index plate on the 
protractor board will come exactly opposite 


with each edge. 


the middle of the saw blade, and at such a 
distance from it as the radius of the required 
circle. Cover the disk with the work, and 
side the device against the edge of the 
till it brings up against the back. 
hold the board firmly by the handle 
th the left hand, and with the right turn 
work as fast or slow as desirable, and 


frame 
N 


VYhen completed, if the saw is in fine con- 
lion, the result will of lathe 
If a large num- 

r of circles are to be sawed, it is better to 
‘edge back the spring, so that it will not 
click against the teeth on the disk as it 


rms, 


remind one 


rk, so true is the curve, 


Tosaw a circle having the edge any de- 

ed bevel, simply tilt the saw table to the 

juired angle, using the device precisely as 

fore, 

it will aid considerably in placing work 
series of 


concentric circles be marked 
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outside the disk upon the board, each with 
« radius }” greater than the preceding, 
stamping every other one with figures where 
it crosses the center lines, to represent the 
number of inches it is in diameter. 
if 
TO OBTAIN THE FOLLOWING ANGLES. 

15°. Place work on 
move 1 tooth, then saw through. 

30°. Place work over index plate, saw 
through, then move 10 teeth, and saw again; 


long center line, 


or else place board on long center line, move 
2 teeth, then saw through. 

45°. Place work over index piate, saw 
through, then move 9 teeth, and saw again; 
or else place work on long center line, move 
3 teeth, then saw through. 

60°. Place work over index plate, saw 
through, then move 8 teeth, and saw again; 
or else place work on long center line, move 
4 teeth, then saw through. 

75°. Place work over index plate, saw 
through, then move 7 
or else place work on long center line, move 


teeth, and saw again; 


5 teeth, then saw through. 
90°. 
through, then move 6 teeth, and saw again; 


Place work over index plate, saw 


or else place work on long center line, move 
6 teeth, then saw through. 

974°. 
center line, then saw through. 

105°. Place work over index plate, saw 
through, then move 5 teeth, and saw again; 
or else place work on long center line, move 
7 teeth, then saw through. 


Place work on farther side of spee.al 


1124°. Place work on farther side of 
special center line, move 1 tooth, then saw 
through. 

120°. Place work over index plate, saw 


through, then move 4 teeth, and saw again; 
or else place work on long center line, move 
8 teeth, then saw through. 

135°. Place work over index plate, saw 
through, then move 3 teeth, and saw again; 
or else place work on long center line, move 
9 teeth, then saw through. 

150°. 
through, then move 2 teeth, and saw again; 
or else place work on long center line, move 
10 teeth, then saw through. 

165°. Place work over index plate, saw 


Place work over index plate, saw 


through, then move 1 tooth, and saw again, 
i. 
TO SAW THE FOLLOWING REGULAR FIGURES. 
Equilateral triangle. Place work over in- 
dex plate, saw through, then move 8 teeth 
each time. 
Square. Place work over index plate, 
saw through, then move 6 teeth each time. 
Hexagon. 
saw through, then move 4 teeth each time. 
Octagon. Place work over index plate, 
saw through, then move 3 teeth each time. 
Dodecagon. Place work over index plate, 
saw through, then move 2teeth each time. 
24 sides. Place work over index plate, 
saw through, then move 1 tooth each time. 
Angle of equilateral triangle = 60 


Place work over index plate, 


, square 


= 90°, hexagon = 120°, octagon 135°, 
dodeecagon = 150°, 24 sides = 165°. 
Ill. 
TO SAW THE FOLLOWING FORMS OF THE 
RHOMBUS HAVING THE ANGLES GIVEN 


BELOW. 


150° — 30°. 
saw through, move 2 teeth, saw through, 


then move 10 teeth, saw, move 2 teeth, saw 


Place work over index plate, 


again. 
135° — 45°. 
saw through, move 3 teeth, saw through, 


Place work over index plate, 


then move 9 teeth, saw, move 8 teeth, saw 
again, 

120° — 60°. 
saw through, move 4 teeth, saw through, 


Place work over index plate, 


then move 8 teeth, saw, move 4 teeth, saw 
again, 
105° — 75°. Place work over index plate, 


saw through, move 5 teeth, saw through, 
then move 7 teeth, saw, move 5 teeth, saw 


again, 
iY. 
TO SAW THE FOLLOWING FIGURES WHEN IN 
HALVES. 


Square. Place halves on long center line, 
move 3 teeth, saw, then move 6 teeth each 


time. 
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Place halves on long center 


line, saw, then move 4 teeth each time. 
Octagon. 


, Hexagon. 


Place halves on special center 
line, move 1 tooth, saw, then move 3 teeth 
each time. 
Dodecagon. Place halves on long center 
line, move 1 tooth, saw, then move 2 teeth 
each time. 
24 sides. Place halves on special center 
line, saw, then move 1 tooth each time. 
Angle to set the buzz planer fence when 
getting out staves to fit the following: 
Square, 135°; 
1124 


hexagon, 120°; 
; dodecagon, 105°; 24 sides, 974 


octagon, 


j ~-- 
Marine Propulsion—lI. 
By I. McKim CHase. 

A perusal of the literature treating on the 
subject of the reactionary effect resulting 
from the projection of a mass of matter 
will reveal a great variety of statements, 
especially is this the case where the reaction 
resulting from the projection of a column 
of water is to be utilized for the purpose of 
marine Some writers errone 
ously consider the projection of a column 


propulsion, 


of water as if it wasa rigid bar. 

Much of the confusion and mystery sur 
rounding the matter no doubt results from 
the failure to comprehend the two principles 
involved—momentum and energy, or their 
distinctive application to problems indynam 
ics. The reaction consequent upon the 
projection of a mass of matter which pro 
duces the pressure or thrust in an opposite 
direction to that in which the mass is moved 
is equal to the momentum of the mass pro 
jected. It embodies the principle of the 
equality of action and reaction. 

Fig. 1 represents two bodies, one of 50 
and the other of 100 pounds weight, so 
arranged that a force exerted between them 





with a 
second, will equal 
50 & 1008 


moving velocity of 100° feet per 


i764 foot pounds, 


64.4 
Thus it will be observed while with the 
case of momentum the two bodies being 


moved by an have their 
with the 


energy, though moved by an equal pressure, 


equal 
momentums equal, but 


pressure 


case of 


the energy of the lesser weight moving with 
rreater velocity is double that of the greater 
weight moving with less velocity. 

As there is no other way of the moving 
bodies acquiring energy than through the 
force urging them, the lesser weight moving 
With greater velocity will absorb double the 
umount of force that the greater weight will. 

Bearing the foregoing facts in mind the 
reader will have no difficulty in compre 
hending the argument following. 

There are two effects resulting from the 
projection of a mass of matter whose sum is 
constant for given set of conditions. 
soth 


purposes, 


any 
of these effects are sought for useful 

In one case the result of the impact of the 
mass projected is utilized, and in the other 
the reaction or, pressure in) the opposite 

is utilized. 
When cither of these effects is to be utilized 


direction to the moving mass 


for any purpose where a given force is 


applied, in order that the one may be in 
creased, the other must be reduced in propor 
tion, 

Impact finds its practical application in 
the operation of impact water wheels, in 
hammers, fire-arms, mining and numerous 
other ways. 

Reaction finds its practical application in 
the reaction wheel or Barker's mill, in tur 
bines and in instruments of marine propul 
sion, ete. 

The reactionary effect resulting from the 


impact of a rigid bar moved by a piston is 





— 
Fiy.1 


at @ will tend to move the 100° pounds in 
one direction, and 


opposite. 


the 50 pounds in the 


The momentum or quantity of motion of 
a moving mass varies as to its velocity, and 
has for its unit the mass multiplied by one 
foot per 


second, It is expressed by the 


formula, 


where W is the weight; v the velocity, and 
g the force of gravity, which latter equals 
32.2 feet per second. 

Suppose the 100 pounds, Fig. 1, 
by a force suflicient to produce a velocity 


is moved 


of 50 feet per second, then its momentum 
will equal 


100 « 50 ~ or 
wd 


155.27 pounds, 


LT) ‘ 
$2.2 


which is the constant force moving the body 
and also the reactionary pressure tending to 
move the 50 pounds in the opposite direction. 

The velocity that the smaller body will 
acquire by being moved by the above force 
will equal 

155.33 as 32.2 — 100 feet per second. 

D0 

The two bodies are urged by an equal 
pressure, but move with different velocities 
according to their weights; their momentums, 
however, in the two examples are equal. 
The energy of a moving body 
different matter. It has foot-pounds for its 
unit, and varies as the square of the velocity. 


is quite a 


It is expressed by the formula, 
W Yd 2 
29 
The kinetic energy of the 100-pound body, 
moving witha velocity of 50 feet per second, 
will equal 
‘ Ay2 
100 X_50 = 3,882 foot-pounds. 
64.4 


The kinetic energy of the 50-pound body, 
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altogether different from that resulting from 
the impact of a column of water when 
ejected by a piston. 

In the former a powerful cohesive force 
binds the particles of the bar together and 
a reactionary effect resulting from its impact 
is immediately communicated through the 
bar to the piston. But in the case of water 
the cohesive force among the particles is 
entirely absent, and no change in reactionary 
effect is felt by the piston unless the obsta- 
cle on which the column impacts is so near 
the orifice as to reduce the area and conse- 
quently the quantity of water discharged. 

Fig. 2 (page 4) represents a vessel immersed 
in a fluid and fitted with a pipe projecting 
vertically, the lower end of the pipe termin- 
ates at the after the vessel and 
Suppose the pipe to 
be so arranged that a constant level of water 
can be maintained in it at a height of 89 feet 
above the level of the fluid into which the 
lower end of the pipe terminates, then there 


“head” of 39 feet of 


part of 
parallel with its axis, 


Will exist a constant 
water, 

According to well-known laws of hydrau- 
lies, the theoretical velocity of water issuing 
from an orifice will be the same as that at- 
tained by a body falling freely from the 
surface of the water in the pipe to the sur- 
face of the fluid the falling 
water The that a 
ucquires in gravitating through a height of 


feet 


into”) which 


flows. velocity body 


39 feet will equal 4/2 & g XK 89 50 
nearly per second, 

Assume the quantity of water discharged 
to be ten imperial gallons or 100 pounds per 
there be discharged a 
column 600 inches long, having a volume of 


second, then will 
2,772 cubic inches per second, 

The area of orifice necessary to admit of 
the discharge of this volume, eliminating all 
retarding influences, is, 


1.62 square inches. 


4 


thrust resulting 
tending to 


The reactionary effect or 
from this discharge of water 
move the orifice in the opposite direction to 
that in which the jet is issuing, according to 
the formula previously quoted, will equal 
100 « 50 
32.2 
The amount of energy necessary to pro- 
duce the foregoing thrust, which is the 
energy of the moving column of water, will 


= 155.27 pounds. 


equal 
100 « 50? 
64.4 

Now the 3,882 foot-pounds per second is 
all that is capable of being developed under 
the foregoing conditions, and may be com 
pared to the maximum power developed by 
an engine of tne vessel. 

If the vessel is prevented from moving in 
the opposite direction during the discharge 
of the water, all of the energy goes out in 
If the column 


3,882 foot-pounds. 


the moving column of water. 
should impact on any object that would 
destroy its motion, the energy it contained 
at the time of impact would be expended on 
the object, and there would be no reaction- 
ary effect on the orifice as a result of the im 
pact. So long as the vessel is prevented 
from moving in the opposite direction to 
that of the issuing jet, the whole of the 
energy developed is discharged in the mov- 
ing column of water. But if the vessel is 
relieved of resistance, and the thrust allowed 
to move it, then part of the energy is ex- 
pended in moving the vessel. 

As the head of water and the area of the 
discharge orifice as given are fixed quanti 
ties, the thrust is the maximum that can be 
obtained from the reaction of the jet. 

The thrust cannot be increased by the jet 
impacting on an object, as the following 
will illustrate: 

The velocity is determined by the ‘‘head,” 
and the quantity discharged by the velocity 
and area of the orifice. 

Should the area be reduced there will be 
less water discharged, and consequently less 
energy developed. 

The distance from the orifice to any object 
opposite that is necessary to allow the free 
discharge of the volume cannot be less than 
the quotient resulting from dividing the 
area of the orifice by its circumference, or 
one-fourth of the diameter of the orifice. 

The diameter of a circle containing 4.62 
square inches area is 2.42 inches, and one- 
fourth of this is .6 inch nearly. Now let 
the plate, 
Fig. 2, be 
placed 8 
inch from 
the orifice, 
then the 
area of 
discharge will be reduced 
to one-half, or to 2.31 
inches, and con- 
sequently, the 
being the same, only one- 
half of the quantity of water will be dis- 
charged that was in the former case, that is, 
The thrust 


square 
velocity 


50 pounds at 50 feet per second. 
resulting therefrom will equal 

50 x 50 a 

‘ 


7.63 pounds, 
82.2 


one-half of the thrust of the 
and the energy contained in the discharged 


former case; 
water will equal 
50 & 2,500 
64.4 
foot-pounds per second, also one-half of the 


1,941 


first result. 

As the energy contained in the discharged 
water after leaving the orifice is lost, so far 
as it can produce thrust, it is important in 
propulsion, where a given amount of energy 
is developed, to waste as little as possible in 
that direction, in order that more may be 
utilized in producing thrust and driving the 
vessel. 

The amount of energy impressed into a 

the 
absorbed in moving 


moving mass varies as square of its 
velocity. Less will be 
a greater mass at a slower velocity. 

Let the ‘‘head,” Fig. 2, be reduced to 16 
feet, which will produce a velocity of 32.2 


feet per second. Let a thrust equal to the 


former example be required; then, 








155.27 x 32.2 — 155.27 
32.2 
pounds, the weight of water necessary to be 
discharged per second in order to accom 
plish the thrust. The area of orifice neces- 
sary to admit of 155.27 pounds of water 
being discharged at a velocity of 32.2 feet 
per second is required to be enlarged to 7.18 
inches. The energy contained in this mov- 
ing column of water will equal 
155.27 x 32.2? 
64.4 
foot-pounds per second, nearly. Thus the 
same thrust is produced as in the first case, 
with considerably less expenditure of energy, 
simply by causing a greater weight of water 
to move with a less velocity, and herein lies 
a secret in economical marine propulsion. 

It makes no difference in the reactionary 
pressure whether the discharge orifice re- 
mains fixed, or whether it recedes while the 
water is being discharged; it is the velocity 
with which the orifice and water separate 
that determines the reactionary pressure or 
thrust. When impact is to be utilized it is 
advantageous to have the orifice fixed, be- 
cause all the energy developed by the water 
falling is then contained in the discharged 


- 2.500 


water. 

When reactionary pressure is to be util- 
ized it is advantageous to allow the orifice 
to move as freely as possible. If the move- 
ment of the orifice equals the velocity which 


the water acquires in falling, then the 
greatest reactionary effect is attained. The 


two cases embrace the principle of action 
and reaction, and are aptly illustrated in the 
operation of the impact and reaction water 
wheels. 

In connection with Fig. 2 it is demon- 
strated how 100 pounds of falling 
through thirty-nine feet acquires a velocity 


water 


of fifty feet per second, and produces a re- 
actionary pressure of 155.27 pounds, tending 
to move the vessel in the opposite direction. 

Suppose the vessel to be relieved of the 
opposing pressure represented by the lever 
and weight, and it is free to move with no 
other resistance than that due to moving its 
weight, which is assumed to be 100 pounds. 
Itis required to find the velocity the vessel 


39 Jeet 
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will attain per second by being propelled by 
the thrust of 155.27 pounds. It will equal 
155.27 x 82.2 

100 
per second, the same 


50 feet 


velocity the water 
acquires in falling, thus demonstrating the 
This re 
sult implies that the discharged water parts 
with its velocity immediately on leaving the 


equality of action and reaction. 


orifice, and all of its energy is expended in 
moving the vessel. In marine propulsion, 
especially by a jet, there will be no case in 
the weight of dis- 
charged per second will equal the weight of 
the The weight of the 
always many fold that of the 


practice where water 


vessel is 


dis 


vessel, 
Water 
charged by the propeller. 
aaa = 

A description of a new 
cated-to-be-understood- by-ordinary - mortals 
exhib 
ited in this city, according to a daily paper. 
We have it, but we feel that it is 
unnecessary that we should, since the inven- 


but-too-compli 
“lever on lever movement” has been 
not seen 


tor ‘‘shows a complete correlation between 
his device and that part of the solar system 
comprised in the sun, the earth and the 
moon.” Oneof the purposes to which the 


correlation is to be put is in driving steam 
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ships, and it is to produce a third more 
speed with the same steam power. This is 
more wonderful than the works of a wheel- 
barrow. 

——- +>e 


Rubber Pattern Work. 
By Joun T. USHER. 
PATTERNS. 


REPAIRING BROKEN 





To repair a broken pattern, or to make 
any additions to a pattern already made, 
will in most cases be found a 
thing todo. In the case of a broken pat- 
tern, the break will always be of such a 
clean and well-defined nature that the broken 
pieces can be put together again very readi- 
Take the broken pieces and 


very easy 


ly, as follows: 





Fig.37 


put them together, holding them firmly in 
the left hand, leaving the right hand at lib- 
erty (or vice versa) ; then take a piece of wax 
and melt it over a Bunsen burner or other 
flame. Just before the melted portion of 
the wax is about to drop off, carry it over 
and allow it to drop onto the broken pat- 
tern directly over the break or fracture; re- 
peat this until a sufficient quantity of the 
wax has been dropped onto the 
broken pattern to hold the broken pieces to- 
gether. Before releasing the hold on the 
broken pattern dip it into some cold water 
to set or harden the wax. When the broken 
pattern is one that has figures or other de- 


melted 


signs on the one side, and a plain surface on 
the other side, hold the broken pieces to- 
gether in the hand, in such a manner that 
the melted wax can be dropped over the 
break or fracture on the plain side. When 
the broken pattern has plain surfaces on 
both sides, drop the melted wax on that side 
of the pattern which would be the most diffi- 
cult to separate from an impression, leaving 
the easier side of the pattern at liberty for 
When the broken pattern has 
been joined and stuck together as above, an 


this purpose. 


impression is then poured or taken of the 
unwaxed side of the pattern; as soon as the 
impression is hard (the plaster’ has set) the 
broken pattern must be removed from the 
impression, and the pieces must be filed, 
burred, or cut away along the edges of the 
break, extending the filed surface in some 
cases about }’’ on and away from each side 
of the break, and in other cases right across 
the pattern, as may be desired, the cutting 
to be done on the opposite side of the pat 
tern to that of which an impression was 
taken. Dovetails or serrations may be filed, 
sawed or cut out at intervals along the edges 
of the break of each piece of the pattern, as 
the taste or judgment of the operator may 
dictate (when saws are used for making the 
dovetails, jewelers’ or fret saws are the best,) 
the object of this being to secure a firmer 
union between the old and the new rubber. 
If the filed or cut surface which is being re 
paired is perfectly clean, and is kept so dur 
ing the operation of repairing, the old and the 
new rubber will readily coalesce or flow to 
gether during the process of vulcanization. 
As soon as the pattern has been filed and 
prepared as above, it is to be replaced on the 
impression, being sure of having it down 
close to and in the right position on the same. 
That portion of the pattern that has been 
filed away is then to be replaced with wax, 
dropping it on in the same way as when 
sticking the broken pieces together, then 
spreading the wax with the wax spatula 
(Fig. 16, issue of March 17th) in such man 
ner as to restore the original shape or form 
of the pattern, with a slight addition for 
filing and finishing it after it has been 
mended, When the pattern has been waxed 
up as above it is to be invested in a flask, as 
follows: Mix some plaster and pour a little 
of it into the ‘‘nowel” of the flask. Then 
take the pattern, together with the impres 
sion, and, after dipping it in water, press it 
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into the plaster in the ‘‘ nowel,” with the 
pattern on top; then take more plaster 


the plaster knife and completely cover (i) 
bed) the pattern all over except that port 
of it where the wax is. The plaster is then, 
while still soft, scraped away around tly 
outer edges of the ‘‘ nowel,” and also around 
the outer edges of the waxed portion of ily 
pattern, in such manner as to secure an e:sy 
separation of the ‘‘ cope” when the latter 
has been poured or made up, at the saine 
time leaving the plaster investment around 
and above the pattern as strong and firm as 
When the investment has been 
prepared as above, the exposed plaster sur 
face in the ‘‘nowel” is then coated with 
soapy water and the ‘‘cope” ring placed in 
position; more plaster is then mixed, and 
the ‘‘ cope” poured or filled up, as explained 
before for flasking (issue of 
October 6th). As soon as this 
latter part of the investment 
is hard the flask may be opened 
(the ‘‘nowel” and 
separated), the wax picked sn 
scalded away from the pattern, 
using boiling water for tivis 
This is an important feature of 
operation, as there is no certainty of the wax 
being scalded off the filed surface of tly 
pattern with water at a less temperatur 
than boiling ; and if the wax is not all r 
moved from the filed surfaces of the patter: 
the new rubber will not unite with the ol: 
When the wax has been scalded away «s 
above, and a sufliciency of new rubber has 
been put into the mold (investment) to 1 
place the wax, the mold is then closed, th 
bolts inserted, and the flask and contents 
putin boiling water, ete., as explained fo 
packing the molds (issue of December 1st 
1892,) after which the flask and contents ar 
put into the vuleanizer and vulcanized a 
though it were a new pattern. When vul 
canized, the new portion of the pattern is 
filed and scraped to the correct shape or 
form of the pattern, and finished as desired 
In some cases instead of waxing up the pat 
tern after it has been filed and prepared as 
above, new rubber may be used instead 


possible. 


_ CoO} 


purpose. 


the wax to restore the original shape or form 
of the pattern in the same manner as with 
the wax, spreading the rubber with the (hot 
Wax spatula, and pressing it down as com 
pactly as possible, after which the impres 
sion may be invested in the following man 
ner: Mix enough plaster to fill the flask 
pour some of it into the ‘‘nowel” of thi 
flask, then after wetting the impression and 
pattern press them down into the plaster in 
the ‘‘ nowel,” put on the ‘ cope” and fill uj 
with plaster, put on the cover, insert tli 
bolts, tighten the nuts up, and the pattern 
may be vulcanized at This latte: 
method is not as reliable as the forme: 
though it is much simpler. 

To make additions to patterns already 
made, file, scrape or cut a fresh rough sui 
face on the rubber at that point or points 
only of the pattern where it is desired t: 
make an addition or additions to the sami 
the part or parts to be added are then formed 
with wax at the desired point or point: 
The pattern is then invested, packed and 
vulcanized in the same manner as explained 
above for repairing broken patterns. 


once, 


FINISHING RUBBER PATTERNS. 


Rubber patterns can be finished to any 
degree desired. They can be filed, machined 
or turned to size and shape as preferred; th 
vulcanized rubber is the nicest material t 
work that I have ever handled. There is n 
grain to it, the rubber being perfectly homo 
geneous throughout. It can, therefore, b 
cut, filed, or machined with equal facility 
in all directions, that is, when the patterns 
have been made with this object in view 
made for this 
Otherwise when the patterns hav: 
been made according to instructions given 


and due allowance has been 


purpose, 


it will, asa rule, be only necessary to sand 
paper them and afterwards brush them of! 
in the lathe with a stiff bristled polishing 
brush and powdered pumice and water, or 
better, water. Afterwards a fine: 
polish may be given the patterns by polish 
ing them with a fine-haired polishing (buff 


soap 
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wheel, and whiting and water. In some 
eases it may be necessary after sandpaper 
« the patterns, where a very high polish 
. desired, to use felt polishing wheels of 
ious sizes and shapes, and pumice and 
vater as above to polish with, before using 
brush wheels. Leather disks or wheels 
be made out of leather belting and used 
for the same purpose, if preferred. The 
ve mentioned felt and brush wheels can 
be bought at a low cost from any of the 
in machinists’ supplies. A small 
for polishing can be 


dealers 
lathe head suitable 
pought of the same dealers for $1.25, and a 
ithe upon which small patterns and other 
ticles (wood or rubber) can be turned and 

jolished can be bought for $2.50 suitable 
for use when the quantity is limited, and for 
iteur use, either of which can be mounted 

1a bench, or fixed on a sewing machine or 

frame. When a shellacked pattern is 
sired in preference toa polished one, the 


ther 


tterns may be sandpapered and then shel 
acked with which is 
made by dissolving the 
strongest ‘faqua ammonia” that can be pro 
‘ured, adding the shellac until it is of the 
It may take several 


‘“ammoniated shellac,” 


gum shellac in 


required consistency. 
days or even weeks for the shellac to dis 
solve. 

When the patterns 
blanks, or with the necessary allowance for 


have been made as 
filing and machining to size and shape, they 
may, in lieu of being filed or machined, be 

burred ” to size and shape, using ‘‘ burrs” 
similar to Fig. 87, or of any shape desired, 
Cuts of other forms of ‘‘burrs” are given in 
the AMERICAN Macuinist, issue of August 
25th, 1892, designated therein ‘* Milling Cut 
ters’; those suitable for this purpose being 
counting from the top) on the left the first, 
second, fourth, fifth and sixth, and on the 
right hand the first, second, tnird, fourth, 
fifth and eighth. These ‘* burrs” are made 
to be held either in straight or taper chucks, 
ind are to be run ata very high speed, the 
work or pattern being held in the hands 
while being operated on, the operator man- 
ipulating the work in such manner as to 
Pat- 


terns in wood can also be shaped and formed 


produce the desired shape or form. 


in the same manner with these ‘* burrs,” 
and much tedious and expensive work 
saved thereby. 

Not the least important of the uses to 


which the ‘‘india-rubber” work may be put 
by the intelligent mechanic is that of making 
working models of machines and other in 
ventions. In fact, a model can be con 
structed of rubber entirely, making each 
pattern and using the same as part of thy 
model, It will, therefore, be seen that any 
one can make a model in his own home with 
out any outside assistance whatever. 

In conclusion, I would say that every ad 
Vantage must be taken in making rubber 
patterns to minimize the time spent in each 
part of the operation. 


un impression or investment is hardening or 


For instance, while 


setting, or while the patterns are vulcaniz 


iny, the operator must be forwarding some 
ther part of the work, otherwise the pat 
erns may cost as much if not more than any 
ther ‘kind of patterns, on account of the 
time wasted. Before concluding, 1 beg to 
cknowledge with thanks the kind assist 
ce rendered by the AMERICAN MACHINIS' 
in naking many of the excellent drawings 
ind the cuts which accompany these articles. 
sae saeeiceh Mille tenon 
Where the Cross-section Paper Can Be 
Obtained, 


Ve have received several inquiries as Lo 
here the cross-sectioned referred to 
Mr. Norris, in our issue of February 2, 


uld be obtained, one of the inquirers, at 


paper 


st, having written to Messrs. Crane, who 
parently could give him no definite in 
mation, Finally, we addressed a letter on 
ie subject to the B. & S. Co., 


llows: 


who reply as 


Niitor American Machinist : 
In answer to your inquiry of February 
would say as we have had the lithograph 


me prepared, and paid for it for our own 


ve did not feel like allowing the manu 


AMERICAN 


facturers to use it without paying us some- 
thing. 

We will sell a small quantity of the sec- 
tion paper at cost to any of your correspond 
ents, and will see the manufacturers, and 
see if they will not pay for part of the stone 
themselves, and allow us to refer parties to 
them for the paper. 

BROWN & SHARPE MFre@. Co. 


me 
Line Shafting in Machinery Hall at 
Chicago. 


The system of line shafting for Machinery 
Hall and Annex has been planned in sucha 
way that there is hardly an exhibit space on 
the entire main floor that cannot be reached 
by a belt of 30 feet centers, or less. To ac 
complish this the ‘‘A ” posts which support 
the girders for the traveling cranes 
designed to carry the pillow blocks for the 
shafting, and the girders planned to carry 

thus bringing 
4 inches apart. 
The shafts extend directly under the girders, 
just 15 feet from the floor and 6 feet 3 inches 
below the top of the rails of the runways. 

Owing to the uncertainty as to the amount 


were 


two hangers between posts 
the bearings about 8 feet 


of power required at different points alone 
the shafts, it was necessary to make them of 
suflicient size to suit the most probable case. 
And though the actual power required could 
be gotten at with a reasonable degree of cer 
tainty, there is very little doubt that later 
information will show one or more of them 
to be heavier than needed. 

There are twelve of these shafts, six in 
Machinery Hall and six in the Annex. 

One of those in the Annex is 78 feet long, 
and it is located on 


the south vow of crane 


posts. It is driven by a 150 horse power 
Bates Corliss engine. 

Each of the five other shafts in the Annex 
is 519 feet 6 inches long and occupies one of 
They 
are driven as follows, power being applied 
at the middle in each the two just 
north of the 78-foot shaft by a 500 
located 
them and driving them by two belts from a 


the five remaining crane-post lines 
case 
horse- 
power Hamilton-Corliss between 
double crown pulley. 

The next three shafts are driven by a 250 
horse-power Golden State, 2250 horse- power 
Green, and a 250 horse-power Bates engine 
respectively. 

Of the six shafts in the Machinery Hall, 
the driving power of only one of them is 
definitely decided upon, That is the shaft 
just north of the power plant. It is driven 
from the middle by two Harrisburg Foundry 
& Machine Works’ engines, both 17 inches 
and 28 inches by 18 inch stroke, but of quite 
distinct patterns. 
inches long. 


This shaft is 766 feet 3 

The longest shaft of allis 5 inches longer 
than the This shaft 
driven from the eastern end. It is made up 


preceding. will be 


as follows: Of 5 inches 19 feet 6 inches, of 


finches 553 feet 
shaft 193 feet 3 inches. 
shafting have been used, 5 inch, 4$ inch, 4 


11 inches, and of 3 inch 
Only four sizes of 


inch, and 3 inch diameter. 

The shafting for the German and English 
exhibits will be driven by engines of Ger 
man and English make, the English having 
one and the Germans three driving engines. 

The bids for the 
opened last week, and though the contracts 


above shafting were 
are not closed yet, the entire work will prob 
ably go to the Lane & 
the Dodge Manufacturing Co., the 
vetting two of the long shafts in the Annex, 
and the latter all the remainder 
will 


Sodley Co, and 


former 


These con 


tracts include hangers and pillow 
blocks as well as shafting. 

A speed of 250 revolutions per minute has 
been adopted, thus giving a very fair belt 
speed with pulleys 70 inches and smaller, 
i) inches being the largest pulley allowed 
by the depth of hanger chosen, 

Jackson Park, Feb, 18, 1893. 

ae ee 

Joseph L. Lowry died at Pittsburgh, Pa., 
February 11. 
and the invention of the pumping engine 


He was a mechanical engineer, 


bears his brought him into 


He was at one time City Me 


which name 
prominence, 


chanieal Engineer of Pittsburgh 
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LETTERS FROM PRACTICAL MEN. 


Economy in Shop Heating—™Manufact- 
ure of Malleable Iron, 

Editor American Machinist : 

Have just noted what Benj. F. Wilson 

Feb. 9, in regard to 

heating a shop with exhaust steam from an 


Says in your issue of 
automatic cut-off engine, by throwing off 
belt 


tervals when power is not needed, in order 


and running engine light during in 


to heat the shop ; also his method of demon 
strating that an automatic cut-off is more 
economical in the use of steam than the 
throttling process. 

If Mr. Wilson’s demonstration is 
factory to himself, all right; but I believe 


it poor economy to go to 


satis- 


the trouble and 
expense of throwing off belt, wearing out 
engine and wasting oiland time of engineer, 
if it were possible to set that engine on her 
center, and open pet-cocks and throttle, and 
blow live steam through her. 

size to 
carry enough live steam to heat shop, make 
them larger. I have never yet seen them 
too When power 
the belt is on, the cylinder and steam chest 
hot, and 
moving engine off her center. 


If pet-cocks are not of sufticient 


large. is Wanted again, 


all is ready to start by simply 
Now a question in regard to the manu 
facture of malleable iron castings. 
Why is it 


more 


that we never see anything 
description of the 
lack of time of 


the practical malleable foundrymen, or is it 


than a general 


process? Is it beeause of 
because each and every one of them thinks 


that he alone has the best methods, and 
wishes to keep them secret on account of 
the strong competition in the trade ? 

I, for one, would be willing to make some 
rash assertion on the subject if I thought it 
or discus 


would brine about an argument 


sion. C. C. HEALD 


Cylindrical vs, Conical 
Vochinist : 


The various criticisms relative to the prac 


Cam Rollers, 


Editor American 
tical value of a conical eam roller, as com 
pared with a eylindrical roller, seem to call 
The 
fact that a mechanical expedient has been 


for some few words of reply. mere 
tried and not found guilty of success, is of 
itself no positive evidence of its unfitness. 
A trial in one court is not necessarily sufti 
cient, for in) some other tribunal, whose 
judge and jury have a broader experience 
with what has been aptly called ‘the pure 
cussedness of inanimate things,” a degree of 
guilt may be fixed that will condemn the 
culprit to ‘Shard labor” for the benetit of 
mankind during all coming time, 

There is a great variety of ways of ex 
perimental investigation, the large majority 
admirable illustrations of 
The 


asserted that he “knew that ‘‘er 


of which are 


‘how not to do it.” young man who 


cedur pos 
wul las es long es et 
tried it,” 


his father’s talent than Lo can possibly have 


stun pos, cos my 


fader’s had much greater faith in 
in any experimenter who claims to have 
achieved success in the attempt to drive the 
ends of a eylindrieal roller at different 
speeds, 

It is 
eylindrical Gam roller that the conical roller 


admitted by the advocates of the 
is theoretically correct when its axis is at 
right angles to, and in the same plane with 
cam, but 


the axis of the they declare that 


‘it is not theoretically right’ under any 


other conditions, This statement may be 
prompted by the result of some modified 
application of the very “ practical” princi 
ple underlying the above-mentioned experi 
ment of the fence posts, or from an imper 
fect appreciation of the actual character of 
the mechanical problem presented for solu 
tion 

As I have stated in a previous communi 
cation, the conical roller is merely ad par 
ticular case of a bevel wheel, the teeth being 
but 


necessarily located upon axes that are situ 


infinitely small, bevel gears are not 
ated in a common plane, as the employment 
of ‘‘skew bevels” is not unknown, and they 
if 


use of a 


have been largely used in some forms 
Now the 
conical cam roller upon an axis which is not 


spinning machinery. 


5 


continuously in the same plane with the 
axis of the cam in which it works (as is the 
case when the cam roller is mounted on the 
“stud” of a vibrating arm) is only a par- 
the ‘‘skew bevel” 
having infinitely small teeth, and in order 
to make such 


ticular case of gear 
a roller work as it should, it 
is necessary that the conical milling cutter, 
which forms the surface of the cam groove, 
be of the intended 
roller, and that it be located with respect to 
the axis of the cam whose groove it is shap 
ing, exactly as the roller will be with refer 
ence to the 


same size as the cam 


axis of the finished cam; and, 
furthermore, it is essential that, in addition 
to a positive rotation given to the milling 
cutter, both it and the cam it is operating 
upon must be given precisely the same kind 
that 
will have when operating in the machine of 
which they are ultimately to form a part. 

If care is taken in the operations indicated 
there practical difficulty (the 
parts being properly proportioned for the 
work they have to do) with a 


of movement the cam roller and cam 


will be no 
conical cam 
roller and corresponding cam groove. 

There is good reason to suspect that the 
so-called cylindrical cam rollers, that are 
said by their advocates to work so perfectly, 
are not cylindrical rollers at all, but are 
really equatorial zones of a sphere, in which 
case there would (for light work) be little 
practical difficulty with their performance; 
for at first they would simply run upon 
their equator, and as they slowly changed 
their shape as the result of time and use, 
they would, under the operation of the me- 
chanical forces acting, inevitably (as well as 
the surface on which they rolled) take the 
form of a cone. The same result would also 
occur in case the cam roller actually had a 
cylindrical surface, and the cam = groove a 
surface convex towards that of the roller, 
thus practically demonstrating the correct- 
ness of the conical form for both cam roller 
and groove W. FEF. DurrER. 


Naval Engineers—Calcination of 
Emery, 
Editor American Machinist : 

The correspondence which has appeared 
in the AMERICAN MACHINIST upon the ques 
tion of the engineers in the American navy 
would serve very well, I have little doubt, 
for the state of affairs in any other navy. 
there told, a lack of 
The reason is 


At present is, I am 
stokers in the English navy. 
that good men do not care to stay where 
they are looked upon as a nuisance and 
treated as dirt. Should this country be in 
volved in war, it would go hardly with us if 
we had to rely upon the men who have to 
work our ships in time of peace, but as 
emergencies sweep away the trammels and 
red tape of peaceful times, our navy would 
be worked by men from the commercial 
marine, ind the epauletted little dears who 
disliked would have to 
their until 


times of peace came again, when they could 


make the service 


keep a civil tongue = in heads 
indulge in court-martials on engineers who 
the call 
of every deck hand who may require their 


fail to leave their duties at once at 


services. 

The wonderful respect accorded to milli 
nery by soldiers and naval men has its effect 
down in the engine room, and I was told by 
a man Who had retired on a pension from 
our navy, that he never had liked engineer- 
ing, and yet he had occupied one of the best 
positions to be obtained, had a rattling good 
pension, and was young enough and healthy 
The 


was going on to 


enough to do another 20 years’ work, 
point which, however, | 
this with 
glee that the lace on his trousers cost £10, 


i. @. , $50. 


tell was that man informed me 


Great Seott! !! lace on an engi- 


neer’s terminals. It occurred to me to ask 


him how much the stokers’ cambrie hand- 
kerchiefs cost, or if they lined the boiler 
flues in white calico before inspecting. Now 


this man could not possibly be any manner 


of good in an engine room, for he would 


never touch a thing, nor did he know the 


simplest facts about a boiler; hence the 


creation of the engine room artificer to take 
cards, soil their hands, and, more important 


still, to take the responsibility when things 








so wrong; in fact to become objects in a 
court-martial farce to screen the gold-laced 
darlings, who under the name of engineers 
parade on a grade with the fighting officers, 
so that the public who innocently pay the 
taxes for all this may be gulled into believing 
that, after all, our navy is engineered by men 
who have a standing equal with the officers. 
Our own system really amounts to paying a 
double set of men—one for show, which we 
keep in the aforesaid gold-laced_ bags, the 
other for duty, to ‘‘toe the mark” when they 
go ashore. Everybody really this 
in spite of the rosy official contradictions, 


knows 


and the taxpayer’s only consolation seems to 
be that other navies are in a similar plight, 
and that, should the time come, we have a 
reserve of capable men to fall back upon, 
who would come in free of the degrading 
restrictions imposed in times of peace. 
That something must be radically wrong 
with the engineering department of the 
navy is sufficiently clear from the constantly 
recurring breakdowns. Nothing like it takes 
place in the commercial marine, where large 
ships are run at high speeds against time 
and disasters are few, comparatively, and the 
navy ought to be as efficient and would be 
but for out-of-date ideas and foolish regula 
tions such as allow the admittance of men 
who can even have the face to talk of their 
laced finery. 

Emery is a subject to which I have not 
paid much attention. A friend was recently 
asking me if it wascommon to adulterate 
emery with iron, and I told him I believed 
such was the case; he informed me _ that he 
had taken out with a magnet no less than 
50 per cent. of a sample of pin head emery 
supposed to be pure. During the course of 
investigating this I met with a man who 
was well versed in grinding materials, and 
he informs me that emery is not attracted 
by the magnet when in its natural condition, 
but that when calcined it mag- 
netic. I should like some one who is better 
informed on this subject to say if the 
caleination of emery improves its grinding 
qualities, because, if so, this may be the 
reason of the apparently large adulteration 
with iron. As a fact it may not be adul- 
terated at all, and an injustice may have 
been done to the suppliers of the article. I 
would ask, can absolutely pure emery be 
obtained, and what is the best cementing 
liquid to use for building up grinders for a 
purpose to which the shellac or vulcanite 
mixtures are inapplicable?) What 1 want is 
a substance unaffected by heat, and which 
will wear away with the wear of the wheel, 
much as though it were itself emery or stone, 
Is there not a silicious 


becomes 


without glazing. 
cement which will act thus ? 
W. H. Boorn. 





Use of Cross-section Paper, 

Editor American Machinist 

I write to correct an error made by your 
correspondent, Mr. H. M. Norris, in your 
issue of February 2d, page 6, wherein he 
credits the Brown & Sharpe Manufacturing 
Co. with the first commercial use of cross- 
ruled drawing paper for machinery draft- 
ing rooms. The facts of the case are that, as 
far as I can learn, the use of such paper was 
Burkitt Webb, 
This date I can 


first suggested by Prof. J. 
about the year 1865 or 1866. 
exactly verify only by searching among my 
old records; but it is sufficient to know that 
so long ago as the time mentioned, Prof. 
Webb, who was then my partner, made this 
suggestion, and he and | together procured 
the paper and adopted it for general use, 
not only for sketching, but for all our scale 
drawings. I have used it ever since, and 
now have several thousand regular draw- 
ings inscribed thereon. 

It may be remembered by some of your 
readers that this paper was mentioned in a 
paper read by me before the A. 8. M. E. in 
1882, and afterwards published in the AMER- 
ICAN Macuinist. Specimens of the paper 
were freely shown to various members of 
the society, and in an article in Mechanics, 
December 23d, 1882, illustrations and full 
descriptions of it were given. 

In one of my essays upon ‘Designing 


AMERICAN 


Machinery,” dated October 13th, 1883, this 
paper was again mentioned and « picture of 
it was shown. 

Mr. Norris’ remarks about the methods of 


placing work upon the paper, etc., are en- 
tirely correct, and I found when he was in 
my office for some months last year that he 
was a very appreciative convert to a system 
which was then to him somewhat new. I 
can, of course, only be glad when anybody 
with so good « mechanical mind as Mr. N. 
‘catches on” so easily to the advantages of 
this kind of 
found so manifest. 

I have no doubt but that many other 
manufacturers beside the Ferracute Ma- 
chine Co., with which I am connected, are 
now using this paper, and it is only a won- 
der that it was not done earlier, and that it is 
not more universally employed. Of course 
there is nothing new in the use of ruled 


paper, which I have always 


paper in itself, as it has long been employed 
in profile work, etc., among civil engineers; 
but for regular use in machine shop opera- 
tions I believe its great usefulness is in many 
cases yet to be appreciated. 

OBERLIN SMITH. 





Anti-Engineer, 
Editor American Machinist : 

The discussion in regard to the Danforth 
show the existence of the 
above-mentioned disease in our navy. This 
disease is both sporadic and infectious, and 


case seems to 


also contagious, to the extent that subor- 
dinates in the executive line ape the ways 
and prejudices of their superiors, and are 
always ready to obey when ‘‘ Simon says 
thumbs up.” In cases of this kind, an agent 
or superintendent who may have some real 
or fancied grievance, from perhaps having 
been rather suddenly shown that the holding 
of a superior executive position does not 
infallible 
mechanical knowledge, vents his spleen on 
the head of the offender of his dignity, and 
all of the official family seem to think it 


always imply the possession of 


necessary to imitate his example. I am ac- 
quainted with the facts of a case where a 
fresh superintendent ordered made certain 
pipe connections to and from = an_ office 
radiator. The job was done as he directed, 
and it heated up all right, but there was 
serious trouble in the whole system of gas 
the fact that the drip 
been connected into an unused Tina pipe 


piping, from had 
that the superintendent had supposed to be 
areturn. The engineer made the most of 
this episode, and humiliated the superin- 
tendent before their mutual superiors, but 
he made an enemy for himself and an anti- 
engineer crank for every engineer to con- 
tend with who held the position afterwards. 

I was once employed in attaching a 
patented appliance to stationary and marine 
engines, and saw several cases where it must 
have been either dire necessity or else the 
possession of a wonderful Christian forbear- 
ance that accounted for the presence of an 
engineer. One of these instances occurred 
on a naval vessel that was being run ona 
six hours’ trial trip, and a slight accident 
made it necessary to instantly stop the en- 
gine. The chief was present, and at once 
informed the officer of the deck, and assured 
him that the stoppage would be of buta 
few minutes’ duration. He was busy ad- 
justing the difficulty when he got orders to 
appear before the 
arrival before that august personage he was 
reprimanded for allowing the safety valves 
to blow, as they had done for two or three 
minutes after stopping, and before adequate 
measures could be taken to prevent it, and 
he was cautioned not to allow it to happen 
again. The 
drops of hot water sprinkled on his spotless 
uniform, and a desire to show his visitors 
and guests that he was the boss with a big 
B, and that he had as little respect for the 
laws of nature as he evidently had for the 
common laws of courtesy. 

Such things are unpleasant as well as 
wrong, and I hope and believe that the time 
is fast approaching when these things will 
be adjusted to the entire satisfaction of 
every self-respecting and competent engi- 
neer. In mechanics, as well as in nature, 


commander. On_ his 


cause for all this was a few 


MACHINIST 


things that are topheavy are unstable, so 
also with social and political wrongs; they 
will be righted if continued and proper 
efforts are made in the right direction. It 
is necessary to show the inconsistency of 
present methods in order to secure the adop- 
tion of improvements. Cases like the 
famous one quoted serve to call attention to 
a defect in the naval regulations, and al- 
though in this case the authorities seem to 
have based their decision on the traditional 
autocracy of the line, yet the time will come 
when those who man and manage the vital 
parts of a vessel will be given the executive 
authority in their own affairs that the im- 
portance of the mechanical department 
merits. 

My advice to engineers who find them- 
selves under a man afflicted with the ‘ anti,” 
is to carefully see if the game is worth the 
candle; if not, get out; if it is, show the 
person’s unreasonableness by always acting 
the gentleman, and so conducting the me- 
chanical affairs 
honest criticism. 


as to leave no room for 
It can be done. 
PETER H. BuLLocn. 


A Key Formula, 
Editor American Machinist : 

Inrelation to ‘‘keys,” I hereby send you the 
formula expressed in the Engineers’ Hand- 
book of the German Engineering Society 
‘* Hluette ” in terms of millimeters. 


Width of key = 2.57/ d / 
Thick. of key = 1.5,/ d\ 
supposed to be used for shafts 1}’ or larger 
in diameter. 

Slightly larger dimensions are obtained by 
its use than by those in common practice. 
Diam. 


din mm. 


= width of key. 


The proportion of the width to the thick- 
ness = 5:3 seems to me to be well suited 
for general work. 

Rupouen F. Sturm. 


An Inventor’s Experience, 
Editor American Machinist : 

lam in full accord with your editorial in 
a late issue of the AMERICAN MACHINIST, 
in regard to accommodations and facilities 
for the comfort of passengers on railroad 
trains Your remarks apply with equal 
force to elevated or underground roads as 
well as to the great railroad highways. 
There is no reason in these days why all 
kinds of passenger cars should not be well 
heated, ventilated, lighted and furnished 
with an indicator in each coach which will 
show in plain English the name of the next 
station or street. I say there is no reason 
why this should not be done, except the 
niggardly stinginess and pompous import- 
ance of the railroad officials. That there are 
appliances, and good ones too, for all these 
purposes, every one knows who keeps 
posted. Several years ago, the writer, ap- 
preciating the importance of a machine for 
indicating stations, distances, etc., on trains 
and street cars, to take the place of the indi- 
vidual who opens the door and bawls out 
something the like of which was never heard 
before on the earth, nor in the heavens, nor 
in the waters under the earth, invented a 
machine for that purpose and had it duly 
patented, and with his drawings and patent 
in his pocket and his model underhis arm he 
sallied forth to conquer the world and the 
railroads. 

If his money and patience had held out I 
suppose he would have been sallying yet; 
but enthusiasm won’t live long on an empty 
stomach, so after advertising and interview- 
ing railroad officials, and writing to manu- 
facturers to no purpose, the dear little thing 
was salted down and laid away in the ar- 
chives, and I turned my attention to more 
profitable work. I have no doubt that thou- 
sands of others have gone through the same 
experience, There seems to be a divinity 
which hedgeth about the person of the high 
and mighty railroad official, the piercing of 
which is only accorded to the elect few who 
are lucky enough to be backed by the prop- 
er amount and kind of ‘‘flooence,” but how- 
ever that may be, there is no disguising 
the fact that there is a growing demand for 
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such an appliance, and while I do not expect 
to waste another hour nor spend another 
dollar on the job myself, I am ready an 
anxious to lift my hat to the one who su 
ceeds in piercing the veil and establishin, 
his machine as a permanent fixture on a! 
passenger trains. I. N. PHILures. 
Use of Cross-sectioned Paper, 

Editor American Machinist : 

Regarding Mr. Norris’ communicatio: 
concerning the adoption of cross-sectico 
paper for general drafting purposes, after 
considerable experience with that paper, | 
can hardly agree with him as to the feasibi! 
ity of adopting it. 

The cost of section paper is above that « 
any Other paper found in the majority « 
drafting rooms. As to saving in time by it: 
use, I have found it to vary decidedly fi 
and against it, depending entirely upon th 
class of work executed. 

In general, I have found it to be of no ad 
vantage in this respect, except where th 
sheet is fixed to the board, as otherwise th 
time gained in pointing off is lost in bring 
ing your triangle or straight-edge up to th 
two points on your line. For sketching and 
working up details it is of great convenience 
and advantage, as the lines help to give 
better and more accurate judgment to pro 
portion and symmetry, while the lines them 
selves form a guide that insures more rapid, 
cleaner and accurate work. 

In our office we have pads with heading 
printed in copy ink, made of very light bond 
paper, and section-lined or blocked off in 
squares of 4’. All sketches are made on these 
in copy ink, and copied at once ina book kept 
for that purpose. These sketches are often 
used in making out shop orders, and the 
heading properly filled out with order num 
ber—made by—examined by—approved by 
—date, etc., afford a check to all business. 

In getting out a new machine, I use these 
pads to lay down the general lines that are 
to be followed in the design, adding such 
data, as to requirements, etc., as are neces- 
sary, these are then distributed to the men 
to work up; they then carry out their vari 
ous parts, sketching each part in detail on 
this same paper; after being approved, they 
are blue-printed, printing nine of these 
small sheets on one large standard one; these 
are at last filed with the 
finished working drawings. 

This follow when we are 
rushed, and have found it to give the best 
of results. The final drawings rarely re 
quire altering, are much neater and cleaner, 
and the time is the shortest we have yet 
found. I would advocate section 
lined drawings, ¢. e., working drawings, in 


prints of the 


method we 


never 


cases Where small scales must be used, as 
the lines add to confusion; there is no ex 

cuse fora drawing not being properly di 

mensioned, which is essential, whatever be 
the paper used. In gear work, it is a posi 
tive hindrance where exactness is necessary 

Shrinkage cuts no figure at all, as pattern 
makers go by dimensions wherever I hav 
been, and in laying out curves for large 
cast gear teeth, we invariably use hard 
maple, well seasoned; the tooth is readily 
blocked in when the template is finally cut 

I have sometimes used sheet brass and zinc 
As to the use of bond paper for blocking in 
drawing and printing from it direct, doing 
away with tracings, is very old in the west 

I have found that a lighter grade of paper 
gives better results, as it prints about twice 
as fast as Crane’s bond, and this is a point 
to be considered where you have 14 men 
turning out work by our method of 
sketches, and as I explained, the sketches 
save the erasures, so we find a light bond 
paper practicable; it will print three times 
as fast under a cluster of incandescent 
lamps. 

Mr. Norris’ calling attention to the im 
provement of heavy over light lines I am at 
a loss to understand, as a drawing is no 
more useful for being ugly, that is, if the 
heavy lines he refers to are like those used 
in the work I have seen sent out by some of 
our prominent firms. Why, some of them 
would be a disgrace to the running gear of 
a lumber truck; besides, such lines dry slow, 
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ind blurs are of frequent occurrence, A 
man who has inked in at least two sheets, 
ind has printed them, ought to have an idea 


of the necessary heft of lines. We never 
permit shade lines except in a general draw- 
ing, especially in hatched sections. Mr. 
N.’s idea as to lettering is very good, and 
would like to ask him if he has ever used 
the ‘‘ball point” pen—this gives lines of 
uniform heft. In lettering, we use the 
round writing exclusively, and have one 
man who does nothing else; the sheets are 
handed him with the lettering or heading, 
ind all dimensions penciled in. Of course, 
they are then examined, checked before 
printing them and filed, a system I will 
hope to give to your readers if it would be 


f interest. ‘© CASCADILLA.” 





A Forthcoming Book, 
Kditor American Machinist : 

I have been looking over some books 
written for mechanics and am inclined to 
take a hint from some of them and enter the 
literary field and write a book. You will 
understand right at the beginning that my 
book will not treat of mechanics, for the 
simple reason that none of my friends would 
buy it; but I think my title will be Horti- 
culture. Of course you will say, what does 
the Old Man know about horticulture? That 
is the identical question my wife asked at 
supper the other night when I took her into 
my confidence. That only shows what a 
woman knows about the business end of lit- 
erature anyway. It is not necessary for me 
to know anything about horticulture in the 
least to make a most successful affair of my 
book. Consulting my Webster, I find that 
horticulture pertains to the cultivating of 
cardens, rearing precious plants and flowers; 
having discovered this much, the remainder 
is but a small item. I will just write my 
friend Vick, that jolly good fellow at Roches- 
ter, to send me all of his old catalogues and 
electrotypes relating to the subject, then a 
short trip to the public gardens at Washing- 
ton, and the distribution of a few fairly 
good cigars among the official corps there 
will bring me in another batch of valuable 
information on the subject. A trip to Troy, 
N. Y., to call on my friend Bilson, who has 
been going through a long course of experi- 
menting with christhanthemums (I guess 
that is spelled right), and who has all the 
information I want at his fingers’ ends, | can 
get all his knowledge at but very small ex- 
pense, stopping off at Albany to see my 
friend Menand and gathering some more 
data to enlarge upon, will be but a small 
matter in the way of expense. Then I have 
several friends in Georgia and Florida who 
are in the business, who would be only too 
glad to have their choice verdure advertised, 
so long as it costs them nothing but the 
loan of the circulars and wood cuts. Now 
comes into play my massive brain power in 
overhauling all those catalogues and revis- 
ing the reading matter so it will havea touch 
of my own originality about it and possess a 
seeming freshness throughout every page. 
The next item of importance will be to have 
it printed in good readable type, with some 
nice colored plates of Kelly’s Island grapes 
in clusters or else bunches of Easter lilies 
and forget-me-nots scattered judiciously be- 
tween the covers, and bound in elegant style 
with gold edges—but I don’t know but what 
it would be better to work it off on the in- 
stallment plan and then let the publisher 
catch them the second time on the binding— 
yes, that is better. Putting it in the hands 
f The Great International Book-handling 
Co,, on a basis of 25 per cent. for your hum- 
ble servant, 60 per cent. for them, and what 
is left for the printer, their gaunt and per- 
sistent gorillas would invade every household 
inthe English-speaking world and in gold- 
n words of fiery eloquence, such as only a 
hardened book agent can use, convince each 
unsuspecting housewife that this book, 
Wrought out by the Old Man, who is uni 
versally known, esteemed and loved for being 
the best all around machinist, molder, tin 
smith—beg pardon, I have shunted off the 
inain line, | see. I mean tosay he knows all 
ibout plants, flowers and garden truck away 
back to Noah and ark times. If they doubt 
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it just look at the book. Who, but a born 
horticulturist, could ever get up such a 
work of art as that?) Then they will buy it. 
Then will my ducats come in. Then will I 
sail for beautiful Paris to enjoy rest, while 
my beloved constituents will search through 
their tinted paged book for wonders that 
were old when Pharoah’s daughter fished 
sleeping Moses out of the ancient Nile. It’s 
a great scheme. 
THE OLD MAN. 
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Cone Pulley Repair. 
Editor American Machinist : 

I was told the first thing the other morn- 
ing that the cone pulley on one of the drill- 
ing machines in the bridge department was 
broken, and upon investigation found thata 
piece of work had struck it and caused a 
ragged fracture at A of such a nature as to 
still keep the two parts, hub and steps, to- 
gether. 

It was repaired in a short time as follows: 
A mandrel was fitted to the of the 
hub and hub turned off true with the bore. 
Then the steps were chucked and the inside 
of step Bwas bored out true with face, a 
cast-iron ring bored to fit hub and turned to 
fit inside of step was forced into place, bring- 
ing steps true with bore, two }' pins were 
driven into the ring for safety. The set- 
screw in hub was put in through step B with 
a screw-driver head. M. M. 


bore 


Engine Bearings Again, 
Editor Machinist : 
There appears to be room for something 
more to be said on the subject of ‘high 
tempered bearings,” the subject having an 


American 


importance that may not appearat first sight, 
for the colder a journal runs, or rather, the 
less heat that radiates from it, the greater 
the economy, and economy means adding to 
the wealth of some one, or at least of saving 
some of that already accumulated. It may 
be stated now that every journal in motion 
must have a higher temperature than the at- 
mosphere that surrounds it, and that it ra 
diates heat at the rate of 43 British thermal 
units for each horse-power absorbed by it in 
friction. 
ductor of heat is desirable for bearings, but 


Hence a metal that is a good con 


metals that are poor conductors of heat are 
better, provided they absorb less friction, 
thus having less heat to carry off. 

If a bearing has been properly designed, 
built and cared for, but a very slight in- 
crease in the temperature of the bearing 
above that of the surrounding atmosphere 
is all that need be expected. On the other 
hand, if the bearing has been illy designed, 
built or cared for, or overloaded, as is some 
times the case, or if by any means the mark 
put upon Fink by the AMERICAN MAcHIN- 
isthas been overlooked, allowing him ‘‘to 
get there,” then we may expect the bearing 
to “kick.” Under such circumstances we 
may readily determine and remedy the troub- 
le; but when they ‘‘kick” without any 
provocation, as has been noted in these col- 
umns, is when it makes the study of friction 
and lubrication from a practical standpoint 
very interesting. 

There are many journals and sliding sur- 
faces that would a good excuse for 
heating if they did so; but as they do not, it 
apparently inverts the theory that one might 
for those that do get hot. For ex- 
ample, we have a friction rollerin the tail of 


” 


have 


set up 
the lever of a large pair of scrap shears, 
The journals of this roller are each 4” long 
and 3%’ diameter = 30 square inches pro- 
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jected area. These journals run in babbitt 
metal of that variety known in commerce as 
No.4. Judging by its specific gravity it is 
composed of a lot of lead and a little anti- 
mony. 
pressure on 


There is no way of determining the 
journals, but from the 
work that the shear is usually employed on 


these 


(old car axles, locomotive frames, ete.), the 
pressure on the journals of the friction roller 
must be greater than 3,000 pounds per 
square inch, else the iron that is cut does not 
require 30,000 pounds per square inch to 
shear it. The roller rides on a cam, and, of 
course, has a a variable velocity, but its 
maximum speed and that is while doing the 
cutting is very nearly 200 revolutions per min- 
ute. The lubrication is good. The cap cover- 
ing the bottom half of the journal is an oil cel- 
lar filled with waste saturated with oil. These 
We 
have other shears, where the pressure on the 
cam must be fully one half that of the scrap 
shears just referred to, that have no friction 
roller, the tail of the lever riding on the cam 
where the area of contact cannot by any 
possibility be over 5 square inches, and yet 


journals have never given any trouble. 


under such enormous pressures these shears 
run for years with scarcely perceptible 
wear on the cam or lever. If surfaces with 
such pressures per square inch and velocity 
of 120 feet per minute, with but little care 
and no protection but a roof, would get hot 
and abrade, there would be 
guessing the cause. 

My experience with bearings is that it is 
easier to make these too good than the op- 
posite. A connecting rod fitted up with an 
exactness giving the parts the appearance of 
having ‘‘grown there” is more liable to give 
trouble than that is fitted up 
enough to compensate for the spring of the 
crank or crank-pin or deviation of perfect 
alignment of other parts, or, what isof ¢reat- 


no trouble in 


one loose 


er importance, the brass should have room to 
expand (as Mr. Booth has shown) without 
binding on the pin. Brasses that are fitted 
loosely in the strap and keyed “brass and 
brass” have the advantages of a tight fit, and 
still to expand 
slightly adjust themselves to the circum 


have room or otherwise 
stances. 


There is another advantage of running 
boxes ‘‘brass and brass,’ that is, the oil is re 
tained much longer than when the brasses 
are parted, allowing the oil to be shaved off 
and wasted. The same space that will allow 
the oil to run out will also admit dust, thus 
doubling the ill effect of open brasses, with 
the only disadvantage of having to slightly 
“part” or file the brasses when they are to 
be keyed up. To part brasses requires some 
skill; but there is no reason why any engi 
neer may notdo it if he have a file anda vise, 
or any way of holding the brass while it is 
being filed. 
Replying to Bell Crank’s question, I will 
say that I always give anything more than 
one trial where it is at all practical, and, asa 
a rule, find babbitt metal is preferable to 
with 
journals at high speed. 


brass, especially moderately heavy 


There are many 
grades of babbitt metal, and it is surprising 
to find that the poorest is best occasionally, 
All results of this kind that are picked up 
hap-hazard are unsatisfactory, for the oil 
and the care are equally as important as the 
material of which the journal and bearing 
are composed. 

We have a machine for making washers. 
Of course we got orders just after we got 
the than the 
machine was intended to punch out. We 
the the shaft 
would break and sometimes the connecting 
both 
monotony I put in a wrought-iron shaft and 


machine for washers larger 


made washers. Sometimes 


rod, being cast iron. To relieve this 


a cast, Cast-steel connecting rod. I expected 
trouble, but put them together, and they 
fought from the start. I tried all 
‘West Virginia whale” to 
extra sperm that we used on dynamos, then 
a lot of sample greases that had been left for 
trial. I first had the samples tried separate- 
ly, and then as none were satisfactory they 
were tried collectively, with the same result 
The bearings were then refitted, and the 
connecting rod drilled full of holes, and 
these filled with the best (‘‘genuine”) bab- 


the oils 


we had, from 


7 


bitt and then hammered in and scraped off 
just flush with the surface. 
then put together and has run since as 
well as the two cast-iron surfaces did be 
fore. 





The work was 


This subject of ‘‘high-tempered bearings” 
has some points in common with an ‘‘Inter 
esting Boiler Explosion,” recently given in 
these columns as discussed by the Society of 
Mechanical Engineers at their last meeting. 
They are both surrounded by some mystery, 
and I hope that Bell Crank’s efforts to clear 
away the one may be more effective and satis- 
factory than the M. E.’s disposal of the 
mystery of the boiler explosion, where the 
ideas given by one speaker were exploded 
by the wit or logic of the next. 

C. O. SINE. 


Cylindrical vs. Conical Cam Rollers, 
Editor American Machinist : 

As the subject of conical versus cylindri- 
cal cam rollers seems to have recently at 
tracted a good deal of attention in your 
columns, I take the liberty of quoting from 
some remarks upon the same subject, con- 
tained in one of my essaysupon ‘‘ Machinery 


Designing,” published in October, 1885. ‘‘It 
will be observed that all ‘side cams’ (and 


conical ones, too) should, in order to obtain 
a more perfect rolling contact with the roller, 
be adapted to a conical (rather than a cylin- 
drical) roller, with the apex of its cone at 
the cam’s axis, preciselyasif it and the cam 
were, at any point of contact, a pair of 
smooth frictional bevel gears. This con- 
struction would avoid sliding friction of the 
roller whenever the follower was at rest 

that is, where the cam was ‘running true’ ; 
but at other points the rolling action would 
be more or less imperfect, dependent 
the follower’s 
speed is at any point a measure of the cam’s 
divergence from ‘true running’ at that 
point. Although a_ roller slightly conical 
would give a better average effect in avoid- 
ing friction and wear than 


upon 


speed, inasmuch as such 


a straight one, 
yet the trouble of making a tapering groove, 
and the disadvantage of the end-thrust upon 
the roller, and the to which it is 
attached, that is incident to such conical 
form, will usually counterbalance the benefit 
referred to. In most 


members 


cases, therefore, a 
cylindrical roller is preferable.” 

It is obvious, as above intimated, that the 
principle of a conical roller is correct. only 
when the whole of the cam groove lies in a 
normal plane, in which case it is no cam at 
all. If we go to the other extreme and run 
the groove parallel to the axis, the roller 
should be entirely cylindrical and the cam 
would be trying to move it at an infinite 
speed, making it therefore infinitely imprac 
ticable. If the groove always ran in a mean 
direction between these two extremes, or ut 
about 45 degrees, the roller should be some 
what conical, but not so much so as if it 
were a bevel gear. 

In actual practice, where grooves vary in 
direction from a normal plane to about 45 
degrees therefrom, it is evident that an ap- 
proximation only can be made to a correctly 
shaped roller. In some cases I would ad 
vise doing this for the sake of getting a less 
amount of grinding action upon the sides of 
the groove and roller, although at the ex- 
pense of some of the end-thrust, which would 
not occur if the roller were cylindrical. 
The objection to this end-thrust can, how- 
ever, where the work is heavy, be overcome 
by the use of a collar containing roller bear- 
ings, a scheme which was not so practicable 
u few years ago, before the ‘‘ bicycle age” 
had commenced, with its brilliant object 
lessons in the use of ball bearings. 

It must be remembered that the conditions 
so far considered have been those of a roller 
mounted upon a follower sliding ina straight 
line, lying in the same plane as the cam’s 
axis. When, however, it is carried by a 
swinging lever arm, as is often the case, its 
own axis does not at all times intersect that 
ofthe cam and there is then and therefore an 
additional deviation from the 
principle. 

In conclusion, | would say that, while the 
construction above outlined may be desirable 
in some special cases, a cylindrical roller, of 
as large a diameter as possible, but with a 
short face, is probably on the whole the best 
thing to use in the majority of cases, espe 
cially in light work. 


bevel-gear 


OBERLIN SMITH. 
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A Receivership for the Coal Combine. 

Mr. McLeod, by so managing things as 
to cause the Reading Railroad to be placed 
in the hands of receivers, has given another 
example in which vaulting ambition o’er 
leaps itself. 

About a year ago he commenced opera- 
tions that seemed calculated to place his 
name near the top of the list of American 
railroad magnates, but in his operations he 
has evidently either much over-estimated his 
own powers, or very much under-estimated 
the power of other interests, and of the 
people acting through their legislatures and 
courts. 

At first he pooh-poohed and affected to 
despise the strong public sentiment against 
the combination of coal roads formed by 
him, as well as the efforts of the Attorney 


of the State of New Jersey to have the 
leases by which the combination was formed 
declared void. But be was finally com- 


pelled to yield somewhat to this force ; and 
the opposition of other powerful railroad 
corporations in New England, where he was 
trying to extend his system by the absorp 
tion of roads, added the last straw needed to 
bring about the collapse. The lesson taught 
by McLeod’s operations ought to prove a 
wholesome one. 

We do not the attitude 
of the road toward labor organizations may 
have had to do with its failure, but we are 
thoroughly convinced that an attempt by 
a railroad or any other corporation to say 


know how much 


what its employes shall or shall not belong 


mistake. The road has done both 


these things by forbidding its men to be- 


to is a 


long to organizations of their own choosing, 
and requiring them to belong to a relief 
association under the management of the 
road, and which was strongly objected to by 
many of its employes. 

While a road can, of course, retain the 
services of many good men under such con- 
ditions—men who for various reasons cannot 
well go elsewhere—it is almost certain that 
it cannot obtain and keep as eflicient a body 
of workmen as it could if they were allowed 
full liberty in these matters and held ac- 
countable only for acts directly affecting the 
Even 
not wish to, and have no intention of join- 


road and its operation. men who do 


ing a labor organization, dislike to work 
where they are practically branded before 
their 
being allowed liberty of choice in such mat 


fellow-workmen and others as_ not 


ters. The difference in spirit and in interest 
in their work manifested by men generally, 


on this road and that on other roads man- 
aged on broader principles, is very notice- 
able, and, we think, has had its influence in 
bringing about the receivership. 

Real men, such as are valuable employes, 
are usually amenable to reason, but object 
to protectorates, and to being driven like 
dumb brutes. 

As to the real effect of the collapse upon 
the coal market it is yet too early to form 
an Opinion, 
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Standard Catalogues. 

The movement in favor of a standard size 
for trade catalogues is gaining some head- 
way. The latest accession to the ranks of 
those who advocate the adoption of such a 
standard, and ‘‘ practice what they preach,” 
in their recently issued catalogue, being 
the Chandler & Taylor Co. The catalogue 
contains the following notice : 


There is a great need of uniformity in the 
size of the catalogues of manufacturers of 
various kinds and patterns of machinery, 
and, because of lack of uniformity, the 
creat amount of valuable information con 
tained in these catalogues is lost, either 
through imperfect filing, or by being thrown 
away or mislaid when the catalogue is re- 
ceived. In order to facilitate the proper 
filing and care of such literature, we have 
made our catalogue conform to the standard 
size of 6x9 inches. This size for pamphlet 
matter and catalogues has been adopted as 
standard by the American Society of Me- 
chanical Engineers, and has been recom- 
mended by the AMERICAN MACHINIST, and 
in taking it as our standard size also, we do 
soin the hope that others will follow our 
example, to the end that at no distant date 


















MACHINIST 


the great majority of manufacturers will 
have a uniform size of catalogue, which will 
not only be a convenience to their custom- 
ers, but alsoa means of labor saving for 
themselves. 

There is no doubt but that the large ma 
jority of manufacturers would find it en- 
tirely practical to use the standard size of 
catalogue, and filing, 
binding, and ready reference must be plainly 
apparent. 

Wood engravings can now be reduced in 


its advantages for 


size by photo-engraving processes so suc- 
cessfully that most good cuts already made 
that are too large to go upon the page of a 
standard catalogue can be reduced satisfac- 
torily and at small expense, while an occa 
sional folding leaf for others that cannot be 
so reduced is not inadmissible, though it is 
to be avoided, if possible, for obvious 
reasons, 

If we were to make another suggestion on 
this matter it would be that, in all future 
editions of standard catalogues, the words 
** Standard Catalogue” be printed 
prominently upon the front cover, with a 


Size 


reference there to an explanation printed 
elsewhere of the objects sought to be at- 
tained by the general adoption of a standard 
size catalogue. 

oe ee 
No Authority to “Call Out” Workmen. 

In one of the accounts of the political war 
which has been raging in Kansas, we find a 
statement to the effect that men prominent 
on one side or the other had made efforts to 
induce the Santa Fe Railroad Company to 
“call out its shop hands to oppose the mili- 
tia,” and that ‘‘other industries that were 
known to be in sympathy with the —— 
were also asked to furnish men for the same 
purpose.” 

We are unable to read such a thing as 
this in a newspaper without considerable 
feeling of indignation. We have not heard 
that the industries referred to attempted to 
‘call out” or ‘‘to furnish men,” but the cool 
assumption, even by outside parties, that a 
railroad company or any other industry can 
‘call out” American citizens whom they may 
happen to employ, to oppose mifitia, or to 
do anything else which it is not their busi- 
ness to do, and as to the doing of which 
they may be supposed to have some personal 
ideas and preferences as American citizens, 
is outrageous. 

The officers of a railroad company have 
not a shadow more authority or right to 
“call out” their men for such a purposethan 
have the men to call out the officers for the 
same purpose, and we shall earnestly hope 
that whatever may be done by shop men to- 
ward settling a political war or contest will 
be done by them as individual and patriotic 
citizens acting of their own will and upon 
their own responsibility. Any other course 
means demoralization and disgrace. As we 
heard that 
any employers have tried to control the ac- 
tion of their men in such a matter, but the 
assumption by politicians or others that em 


have said above we have not 


ployers can, or have the right to ‘‘call out” 
their men for any such purpose is a piece of 
insolence which the men should be quick to 
resent, 
= --: = 

The firm of H. K. Porter & Co., locomo- 
tive builders of Pittsburgh, have recently 
distributed among their employes a divi- 
dend last work earned in a 
profit-sharing arrangement. In a circular 
addressed to the men, the company says: 

‘*This proves to us what we believed be- 


upon year’s 


fore, that practical co-operation is a possible 

benefit to every one of us.” 
ae 
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THE COMPARATIVE MERITS OF VARIOUS 
SYSTEMS OF CAR LIGHTING. An investiga 
tion of the comparative cost, safety, light-giving 
powers and general advantages of oil lamps, 
compressed yas, gasoline carbureters, electric 
lighting. Based upon original investigations and 
tests made expressly for this work, and on the 
best available statistical records. By A. M. Well- 


ington, editor Kngineering News, W. B.D. Penui- 
man, chemist baltimore & Onbio RR... and 
Charles Whiting Baker, associate editor Angi 


neering News, 
This little book of 303 pages, including 
index, is a revised reprint of a series of 
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articles published in the Engineering New 
It contains the results of a series of tests 


the several systems of car lighting, sup) 
mented by complete descriptions of all t 
several plants, and by abstracts of su 
records of their performance in service, 
in prior tests, as the authors could obtai 
Impartiality is one of the leading features 
the book, expressions of the conclusions 
the authors have been avoided, so far 
clearness and completeness would perm 
To prevent any injustice to private inter: 
the investigations were undertaken with t 
full consent and co-operations of parties j 
terested, who have had the privilege of 
their own wor 
specifying the exceptions which they 
sired to take to any part of the book. 


pending a statement in 


Those who are in any way interested 
car lighting cannot do better than obtain 
copy of this treatise ; it contains an abi 
dant store of useful and valuable informati: 
and is well worthy of a careful perusal. 
is published by the Engineering News Pul 
lishing Co., New York. Price not given. 


PRACTICAL CARRIAGE BUiLDING. Containing 
information regarding axles, plumbing of spoke 
gather of whe-Js, making yokes and whiffletre: 
laying off a fore carriage, special tools, making 
ovals, blocking corners making and ijaying 
patterns, drawing tools, complete instructions 
regarding the laying off and traming of carriac 
bodies, construction of carriage parts and whee! 
ligbt and heavy sleighs. Compiled by M. ‘4 
Richardson, editor of The Blacksmith and Wh 
wright, ** Practical Blacksmithing,”’ ‘‘ Practi: 
Horseshoer,” ete. Volume II. 


In this book the entire range of the art 
building is well covered. Thi 
whole has been compiled from articles cor 


carriage 


tributed by experienced workmen, and is 
therefore, thoroughly practical in characte: 
The fine illustrations of detail work increas 
the value of the 
reader to gain a clear conception of the work 


book, and will enable the 


described, 
ably many of the older ones, will find in it 
many hints of practical value, and mucl 
that is useful and helpful in their vocation 
It is well worth the price of $1, and should 
be in the hands of all interested in the art 
of carriage building. The book is published 
by M..T. Richardson Co., 84 and 86 
street, New York. 


The young workmen, and prob 


Read 


1890 Th: 


Engineering Record, of this city, instituted 


It will be remembered that in 


an architectural competition for designs for 
water towers, pumping and electric lighting 
stations. Prizes were awarded for the best 
of these, the committee of award being com 
posed of some of the most eminent arch 
whic! 


tects and engineers. The material 


was gathered together by The Engineerin 
Record as a result of this competition his 
now been published in book form, and con 
stitutes a most attractive and useful volume 
the character of its illustrations and its pres 
The plates 
are printed upon one side of the paper only 


work being of the very highest. 


Copies may be obtained by addressing 7'/¢ 
Engineerit g Record, 277 Pearl street, N. \ 


(pg TLONS and) 
(jue oSNSWERS. 


Questions of general interest relating to subjects di: 
cussed in our columns will receive attention in thi 
department. The writer's name and address shouli 
always accompany the question. 





nor location will be published when there is are quest t 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet 


(89) C. W. B., Litehfield,7 Il. ,""writes: | 
am anxious to obtain a copy of papers rea 
before the American Society of Mechanica! 
Engineers. Where can I obtain these? A 

Write to Prof. F. R. Hutton, No. 12 West 
dist street, New York. 


(90) J. D., Philadelphia, Pa., writes 
Please inform me if there is sucha thing as 
a link motion for small marine engines with 
one eccentric, and, if so, where can I find « 
description of the same? A.—In Marshall’s 
valve gear one eccentric only is used; you 
will find an illustration and description of it 
in our issue of July 18, 1889. Another neat 
and simple reversing gear for small marine 
engines is shown in our issue of June 19 
1890, 
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MIARCH 2, 1893 


91) CG. D. P., Brooklyn, N. Y., writes: 
Kindly give me a formula for solving prob- 
oe ‘similar to the following: I want to 
make ball bearings. In this c: ase I want to 
nce twelve 4-inch balls, how can I find the 
ij meter of the box so that they can go in 


a 


without play? A.—See answer ‘to Question 
59 in our issue of February 9, current 
yolume. 

92) X. Y., Columbus, O., writes: Please 
juform me where a steam table, together 


with other information useful to me chanical 
eng rine ers, can be obtained. The table to be 
in heat units. .A.—Tables of this kind and 

er useful information for mechanical en- 
cineers can be found in nearly all engineers’ 
and mechanics’ pocket books, for instance, 
such as Haswell’s, Nystrom’s and others. 
Indicator Practice and Steam Engine Econ- 
omy, by F F. Hemenway, also contains a 
correct table of the properties of saturated 
team. 


93) T. M. K., Boston, Mass., writes: I 
find your formula for computing the diam- 
eter of a circle given in answer to Question 
{3 in your issue of February 2, current vol- 
ume, not correct for all cases. For instance, 
let the he sight of the segment be 4 inch and 

. half the length of the chord 1.5 inches. 

By your method : find 1.5 X 1.5 = 2.25 and 

995 + 4 = 1.125, adding .5 1 get 1.625 for 
the diameter of the circle. I find bya 

graphic me thod that the diameter of the cir- 

e should be 5 inches. Please explain how 
arrive at different results by different 
methods. I find your formula correct for all 
cases in which the height of segment is 1 
inch or greater. .A.— You have made a mis- 
take in dividing 2.25 by 4, you have really 
divided this qui ntity by 2 instead of 4; the 


resultshould be 2.25 4.5, and adding 






5 we 
5 

have 5 inches for the diameter of the circle, 

which agrees with the results of your 

graphic method. 


94) S. C. W,, Allegheny City, Pa., 
writes: JI would be pleased to have you an- 
swer the following questions: What is the 
area of a segment of a circle; the diameter of 
the circle is 80 inches, and the height of the 
segment is 31 inches. Please give rule for 
finding this area, A.—In the accompanying 
figure the line A B represents the chord of 
the segment, and A # and B £ the two ex- 
treme radii of the sector A CBE. It will 
be at once apparent that the area of the seg- 
ment A CO B is equal to the area of the sector 
ACBEnminus the triangle A EH B. Hence we 


B 


F 


have the following rule: Find the area of the 
corresponding sector, and also of the tri- 
angle formed by the chord of the segment 
and the two extreme radii of the sector; sub- 
tract the latter from the former, the remain- 
der will be the area of the segment. The 
irea of the sector is found as follows: Find 
the area of the whole circle, then write the 
proportion, as 3860 is to the number of de- 
grees in the sector, so is the area of the cir- 

e to the area of the sector. Applying these 
rules we have for the area of the sector 
2,150.26 square inches; for the area of the tri- 
ngle A H Bwe have 350.73 square inches, 
which gives us for the area of the segment 
2,150.26 — 350.73 = 1799.53 square inches. 


95) A. A. L., Johnstown, Pa., writes: I 
oubenet the following solution of an every- 
lay problem, and request your opinion as to 
the correctness of the same. To find the 
thickness of metal in cylinders with closed 
cnds subjected to internal pressures. Text- 
books, so far as I am aware, give the follow- 
ing rule: multiply the pressure per square 
nch by the radius, and divide the product 
'y the stress per square inch, the quotient 
will be the thickness in inches. Trautwine 
“ives additional formulas for very high 
pressures. Now what I wish to bring out is 
this. Any fiber parallel to the axis of the 
cylinder is subjected to tension transversely, 
ind also by a longitudinal tension. Is not 
‘train the resultant of these two forces? This 
end pressure for each inch of circumference 
amounts to one-half the transverse pressure, 
ind the resultant is considerably greater 
than either. Of course I understand that in 
boilers the tubes take the end thrust below 
he water line; above the water line where 
‘he ends are stayed to shell, or simply rivet- 
|, it appears to me that the stress is equal 

to the resultant of the transverse and longi 
udinal forces. I find nothing in regard to 
isin text-books, and I presume J am wrong 


} 
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but as it has been bothering me for some 
time, I wish to be set right, and, if correct, 
set others right also. ..—Your reasoning 
is correct, but you have overlooked the fact 
that, when the metal is homogeneous, the 
resisting section will be perpendicular to 
the resultant, and this section increases 
equi illy with the resultant, so that the ten- 
sion per unit of resisting section rem: iins the 
same, as does also, of course, the ability of 
the sheet to resist it. From this it will be 
seen that the formula given in text-books is 
correct. You will find this matter discussed 
and illustrated in our issue of September 12 
1885. 

(96) J. S., Philadelphia, Pa., writes: <A 
says that Wm. Sellers & Co. can rough off 
225 square feet of surface, taking off 3 
stock, in 7 hours on one of their 120-inch 
planers.  B. this cannot be done. 
Please decide. A.—We have referred this 
question to Messrs. Wm. Sellers & Co., the 
builders of the planer in question, who 
reply as follows: Your inquiry of Feb. 10 
is not easy to answer. It rarely happens 
that there is an opportunity to plane unin- 
terruptedly on a large surface, and at the 
same time to use the full capacity of the 
planer. The 120” planer table is geared to 
run 18 feet per minute under cut, and 72 
feet per minute on the return, which is 
equivalent, without allowance for time lost 
in reversing, to continuous cut of 14.4 feet 
per minute. Assuming the work to be 28 
feet long, we may take 14 feet as the con- 
tinuous cutting speed per minute, the .8 of 
a foot being much more than sufficient to 
cover time lost in reversing and feeding. 
The machine carries four tools. At 4" feed 
per tool, the surface planed per hour would 
be 


says 


14 feet x 60 
L’''x4 


12 


= 35 square feet, 


which would give 245 square feet in 7 hours. 
The section of metal cut at 3 depth would 
be .75” & .125" xX 4 = .375 square inch, 
which would require approximately 30,000 
pounds pressure to remove it. The weight 
of metal removed per hour would be 14 x 
12 « .3875 & .26 X 60 = 1082.8 pounds. Our 
earlier form of 36’ planer has removed with 
one tool on # cut on work, 200 pounds of 
metal per hour, and the 120’ machine has 
more than five times its capacity. The 
total pulling power of the planer is 45,000 
pounds, so that it would have a large re- 
serve over the power required to rough off 
225 square feet of surface in 7 hours. 2. 
Are the manufacturers of tools going to run 


their machines at the World’s Fair? A. 
Yes. 
(97) D. 8S. J., College Point, L. I., writes: 


Please let me know how to compute the 
horse-power of an engine and boiler. A.— 
For computing the horse- power of an en- 
gine, see answer to Questi ion 25 in our issue 
of January 16, 1890. The term “ horse- 
power of a boiler” is a very vague term. 
The unit of horse-power for boilers is not 
fixed except by arbitrary agreement among 
the parties concerned, the basis differing 
according to the nature of the work to be 
done by the steam. Many boiler makers 
rate the horse-power by the number of 
square feet of heating surface contained 
in the boiler. There would be no practical 
objection to this rating, if the heating sur 
face was a thing of specific value. Boilers 
not only vary among themselves in the value 
of heating surface, but it is not of equal 
value in the same boiler. It is therefore 
evident that no exact rating of a boiler can 
be made from a knowledge of only its heat 
ing surface, yet, as it is convenient and 
necessary to make some arbitrary rating, 
the following may be useful; it is used in 
many boiler shops. For cylinder boilers 
allow 9 square feet of heating surface per 
horse-power; for flue boilers, 12 square feet; 
and for tubular boilers, 15 square feet of 
heating surface per horse-power. Hence, if 
the total heating surface is known, divide 
it by 9, 12 or 15, according to type of boiler, 
and the quotient will be the horse-power of 
the boiler. Ifa boiler is tested, and a state- 
ment of its horse-power de sired, without 
regard to whether it is to supply its steam 
to drive an engine or for other purposes, 
then it is agreed among the majority of ex- 
perts of the United States to consider 380 
pounds of water per hour, evaporated, at 
70 pounds pressure, from 100 degrees Fah., 
asa horse-power. This standard was adopted 
by the judges at the late Centennial Exhibi- 


tion, and is considered to be fair for both 
boilers and engines. Some engineers use 


an equivalent standard, namely 344 pounds 
of water per hour evaporated from and at 
212 degrees. 


(98) Subscriber, Hudson, N. Y., writes: 
Kindly inform me of the correct way of set- 
ting the valves and a shaft governor for any 
slide valve engine. .A.—The setting of a 
slide valve involves three distinct opera- 
tions. First, finding the dead centers of the 
crank ; second, locating the valve at its cor- 
rect distance from the center of the shaft ; 
third, locating the eccentric. The method 
for finding the dead centers of the crank has 
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been fully explained in our answer to ques 


tion 323, in our issue of July 16, 1891, and 
need not be repeated here. Before we ex- 
plain the other operations it is necessary to 
draw attention to one precaution. All the 
operations involve the rotation of the crank ; 
therefore, in order to avoid any inaccuracy 
which may result from the looseness in the 
connections, the crank should always be 
turned in the direction in which the shaft is 
torun. For the second operation turn the 
crank to one of its dead centers, and move 
the eccentric, by the eye, as near as may be 
to its correct position. Now set the valve to 
the required lead, after which turn the crank 
to its opposite dead center. If the eccentric 
isahead of its correct position, the lead for 
this position will be greater than the first ; if 
the eccentric is behind, the second lead will 
be less than the first, and probably negative. 
In either case the valve must be adjusted on 
the rod to divide the difference in the lead. 
When the lead is equal at both ends of the 
stroke, the valve has been correctly located. 
But now the lead may be either too great or 
too small, and to obtain the correct lead the 
eccentric must be moved into its correct po 
sition To do so, set the crank on one of its 
dead centers, and move the eccentric on the 
shaft in the direction of the future rotation 
of the shaft until the valve has the required 
lead. Then turn the shaft to its opposite 
dead center, and see that the lead in this po- 
sition is equal to the first. There are differ- 
ent kinds of shaft governors on the market, 
and the directions for setting one will not 
answer for setting another. The best way to 
pursue is to write to the makers of the engines 
for instructions in setting the governors. 


(99) C. A. C., Chicago, Ill., writes: Will 
you please explain why in some of the two- 
cylinderlocomotives in use out here arrange- 
ments are made to cut off steam shorter in 
the low-pressure cylinder than in the high- 
pressure cylinder. The ratio of area of cylin- 
ders is practically 1 to 2. It is claimed the 
low-pressure cylinder does the most work, 
but it is clear that all the steam exhausted 
by the high-pressure cylinder must pass 
through the low-pressure cylinder. There- 
fore unless the point of cut-off in the low- 
pressure cylinder takes as much steam from 
the receiver, each stroke, as the high-press- 
ure cylinder exhausts into it, would run up 
the pressure in the receiver and eventually 
stall the engine, and the reverse would be 
true if the low-pressure cylinder took more 
steam than was exhausted into it. There 
fore why should not the point of cut- 
off be the same in both cylinders? A. 
It seems to us that you are mistaken in stat 
ing that the cut-off is shorter in the low- 
pressure cylinder than in the high-pressure 
cylinder; the reverse is generally the case. 
In practice it has been found that for cylin- 
der ratio of from 2 to 2.05, a cut-off of 0.4 
in the high- pressure cylinder calls for a cut 


off of 0.5 in the low-pressure cylinder. This 
ps Re divides the work very nearly 
equally between the two cylinders. In or- 


der to obtain this result it is customary, in 
locomotives fitted with the ordinary Ste 
phenson’s link motion, which run principal 
lyin the forward gear, to make the high 
pressure link-hanger slightly shorter than 
the low-pressure hanger, leaving all other 
parts as in a simple engine. This causes the 
high-pressure link to be a little nearer the 
mid-position than the low-pressure link for 
all points inthe forward gear; this simple 
arrangement causes the high-pressure valve 
to cut off a little earlier of the two asre 
quired. Your conclusions in regard to stall 
ing the engine are not correct. Within the 
limits of ordinary locomotive practice, the 
low-pressure cylinder can always take care 
of all the steam from the high-pressure cy] 
inder, even when the cut-off in the former is 
a little earlier than in the latter. 


(100) Crankpin, , writes :I write toyou 
forinformationin regard to a compound ma 
rine engine, cylinders 8x7 inches, and 15x7 
inches non-condensing. How should the cranks 
be placed—opposite to each other or at right 
angles to each other? A.—We should set 
the cranks at right angles to each other. 
2. How much lead, if any, would you give * 
A.—About ;, inch. 38. This engine has 
been running during the summer and 
pounded considerably. Attempts have been 
made to stop the pounding, but no one suc 
ceeded; she pounded so much that the crank 
shaft broke. A link is used for each engine 
forreversing, both linksare connected to one 
reverse lever. I have now the engine in my 
shop for repairs, and would like to make a 
success of it. I have set the valves on all 
kinds of engines excepting marine engines, 
and I therefore come to you for information. 
A number of years ago I wrote to you in re- 
gard to my business and prospects, and you 
gave me some good advice which I| followed, 
and to-day I have a shop 60x20 feet filled 
with good tools and doing a large business ; 
my success I owe to you. Now 1 wish to 
know how to set these valves so that this 
engine will not pound when the mechanism 
is set properly, and yet not have the engine 
stop on the center. A.—We presume that 
this is a vertical engine with cranks below 
the cylinders, the steam being distributed 


by ordinary D valves, and that the links are 
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attached directly to the valve stems; in this 
case _ the eccentrics lead the cranks. 
The eccentrics are set in precisely the 
same manner as in any ordinary slide valve 
engine, this method being explained in 
answer to question (98). It is difficult to 


locate the cause of pounding without exam 
ining the engine ; the lead sometimes affects 
the smooth running of the engine, and it is 
possible that the lead, as given above, may 
have to be changed; this you can only ascer- 
tain by running the engine inthe shop. The 
cranks, connecting rods, pistons, and rods, 
should be properly balanced, and the whole 
be put in perfect alignment; and if -he 
workmanship is good, and then the engine 
pounds, it seems to us that a careful exami- 
nation should reveal the cause. 





Business SpecinLs 


Transient for each 


words make a 


Advertisements 50 cents a line 
under this head. 
line Copy should be 


Saturday? 


ensertion About seven 
sent to reach us not later thar 


ornine tor the ensuing week's issue. 





Grant’s Gear Advertisement is always on page 11. 
Shafting Straighteners. J. H. Wells. Tampa, Fla. 
Ideal Drawing Stan?s. M. C. Hammett, Troy, N. Y. 
Forming Lathes Mer. Mach Tool Co., Meriden, Ct. 
Tool Holder: Armstrong Bros. Tool Co., Chicago. 
Norway Rivets, Evans & Robertson, Cincinnati, O. 
6-Spindle Turret Drills A. O. Quint, Hartford, Ct. 
‘Bradley's Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N. Y. 
Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York. 
Drill Presses, with Tapping Attachments. 
Gould & Eberhardt, Newark, N. J. 
Davis Key Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Selden Packing for stuffing box, with or without 
rubbercore Randolph Brandt, 38 Cortlandt St., N.Y. 
Pu'ley lathes, most efficient offered. The Lodge 
& Shipley Machine Tool Co., Cincinnati, O 
_ Engine Castings, Humphrey's Foundry, 
fontaine, O. 
Model work and gear 
Henley, Richmond, Ind. 
Clayton Air Compressor Works, 43 Dey St., N. Y. 
Compressors for experim’ts to 300 lbs. pressure, $50. 
For Cypress Tanks and Vats, address W. E. Cald- 
well Co., Floyd and Main Streets, L pdt hy Ky. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 


Belle- 


cutting done by M. C 


“Shapers (Double Triple Quick Stroke’) 
Trade Mark. 
Gould & Eberhardt Newark, N. J. 


Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker St , Philadelphia, Pa. 

For best Return Steam 


tors, Positive 
Valves. T 


Traps, Pressure 
Acting Pump Govs. 
Kieley, 11 W. 13th St., 


Regula 
Back-Pressure 
N.Y. Send for des’n. 


For the Latest Improved Diamond Prospecting 
Drill. address the M ©. Bullock Mfg. Co., corner 
Canal and Washington Sts., Chicago, Pl. 


Combination, duplex and special gear cutters in 
stock and to order R. M. Clough, Tolland, 
Conn. 


Gear Cutters, Auto. Specially adapted for Motor 
Gears and all other style Gears. 
Gould & Eberbardt, Newark, N. J 


S. W. Card & Co., Mansfield, Mass., are putting 
on the market a new line of stocks and dies, with 
their patent adjustable dies and guide. S. A. Smith, 
23.8. Canal Street, Chicago, lil., Western Agent. 


Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases, 
31 Nassau Street, New York. 
Send for Briet History of Patent Legislation. 
De Lamater Screw Propeller Wheel, made only 
by The Samuel L. Moore & Sons Co., Elizabethport, 
N.J., who have purchased from C, H, De Lamater 


& Co., New York, all their patterns, books of 
record, gauges, etc. Location and equipment well 


adapted for Heavy Steamship Repairs, 


- Binders” for the AMERIC AN MACHINIST, Two 
styles —the * Common Sense,” as heretofore sold by 
us, and mailed to any addre SS at *. 00 each, and the 

New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers W wh full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 203 Broadway, New York. 


* Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required caleu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid, Published by John Wiley & Sons, 53 Kast 


Tenth Street, New York 
ee 
Wanted, A Wire Gauge. 


$Y OBERLIN SMITH. 


In an editorial in the AMERICAN MACHIN- 
ist of January 12th, upon ‘‘The Wire 
Muddle,” reference is made to there 
being no necessity for any 


Gauge 
new gauge, and 
it is affirmed that all that is necessary in the 
matter is simply to designate these small 
sizes in question in the decimal parts of an 
inch. This is perfectly true, if the metal 
buying and selling public could only be 
persuaded to use such a system, but they all 
seem crazy to have a gauge of some kind, 
und none of the dozen or two present gauges 


apparently suits them, ‘This is entirely nat- 
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ural, as all these gauges are nearly as bad 
as they can be, varying only slightly in de- 
gree, not in kind, as to their abominable 
badness. 

It is now, however, seriously proposed by 
certain respectable associations of iron- and 
steel-workers to introduce anew gauge, as 
shown by the figures given in the following 
table: 

PROPOSED U. 8. 


STANDARD GAUGES 


FOR ALL UNCOATED IRON AND STEEL SHEETS AND 
PLATES. 
eo - @ 
+ hase ys | * mm 
Number | Weight | Weight | Decimal a 
of | per sq. | per sq. | Fractions tions of 
Gauge. /ft. in ]bs.)ft. in oz |of an Inch. an tach 











0000000 =| 20 00 820 1-2 
060000 | 18.75 300 15-32 
00000 | 17 50 280 7 16 
0000 | 16.25 260 13-32 
000 | 15. 240 38 
00 | 13.75 220 11-32 
0 | 12.50 200) 5-16 
1 11.25 10 9-32 
2 | 10.625 170 17-64 
3 | 10 160 14 
4 | 9 375 150 15-64 
5 | 8.7% 140 7-32 
6 | & 125 130 13-64 
q | 7.5 120 3-16 
8 | 6.875 110 11-64 
9 | 6.25 100 15625 5-32 
10 5.625 90 140625 9-64 
11 5 RO 125 1-8 
12 4.375 50 109375 7-64 
13 8.75 60 09375 3 32 
14 8.125 50 078125 5 64 
15 2.8125 45 073125 9.128 
16 2.5 10) | 0625 1-16 
17 2.25 36 05625 9-160 
18 2 32 05 1-20 
19 1.75 28 04375 7 169 
20 1.50 24 03875 3-80 
21 1.375 22 0343875 11-320 
22 1.25 x) 03125 1-32 
23 | 1 125 18 028125 9-320 
24 | 1 16 025 1-40 
25 B75 14 021875 7-320 
26 yi) 12 01875 3-160 
27 6875 11 O17 1875 11-640 
28 625 10 015625 1-64 
29 5625 9 0140625 9-640 
30 5 8 0125 1-+0 
81 A375 4 OL09B75 7-640 
32 40625 64 =| 01015625 13-1280 
33 37 ; 000375 3-320 
84 00859375 11-1280 
35 OOTR125 5-640 
36 007038125 9-1280 
37 006640625 17-2560 
38 00625 1-160 





The first absurdity apparent is that the 
numbers follow the usual znrerse order, and 
grow larger as the thicknesses grow smaller. 
I know of no possible reason for such an in 
version, except that it has been done before 
in mostof the old gauges 
ever. 

The next absurdity consists in starting 
with seven ciphers and running on down 
through six, five, etc., till finally unity is 
reached at the arbitrary thickness of .28125,' 
or y’5'—a piece of iron of this thickness fur- 
thermore weighing 11} pounds, or 180 
ounces per square foot. Why, in the name 
of common sense, the whole series should 
not have started with unity it is difficult to 
discover, and in practical use it would be 
more difficult to discover how to pronounce 
the earlier numbers of the series, such as 
seven naughts, six naughts, ete., to say 
nothing of the difficulty of stopping to 
count them, instead of being able to read at 
a glance, as would be the case with ordinary 


not in all, how- 


numbers. 

The third absurdity consists in so fixing 
the sizes in question that the common frac- 
tions are in twelve-hundred-and-eightieths, 
twenty five - hundred - and - sixtieths, 
which are new to the engineering public and 
not measurable by any of the scales in com 
mon use. Without further analysis it is evi- 
dent at a glance, to any scientific or com- 
mercial eye, that the figures in this table are 
absurdly inconvenient, and certainly no im- 
provement upon the other foolish 
by which we are so tormented, 

The only logic apparent in the proposed 


etc., 


gauges 


system is that iron or steel sheets (not any 
other of the numerous materials to be meas- 
urcad, and not wire of any kind) will weigh 
some whole number (except in four cases 
where there are fractions) per 
square foot. These numbers, however, are not 


of ounces 


in a very logical series, and who uses ounces 
anyway? Pounds and tons are the usual 
units. 

There is, however, « great deal of sense in 
establishing by law one gauge of some kind 
to the exclusion of all others, so that am- 
biguity and expensive mistakes may not 
continue to be metals are or 
dered by gauge at all, It that a 
congressional committee has taken the mat 


made when 


seems 
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ter up, and that the proposed new gauge is 
indorsed by respectable official and scientific 
authority in Washington. There appears to 
be a real danger of its being established by 
law if the engineering public do not protest 
immediately and vigorously. It is true that 
the matter has been taken up by a com- 
mittee of the American Society of Mechanical 
Engineers, of which committee, by the way, 
the writer happens to be a member. No 
concerted action has yet been taken, how- 
ever, nor do I know what such action is 
likely to be. I only write now to urge 
immediate attention to this question by the 
public in general. 

Upon the occasion of the institution of the 
committee referred to, at the recent annual 
meeting in New York, I had the pleasure of 
advocating the system spoken of ; that is, 
of making a national standard gauge, with 
its various sizes made to with the 
number of thousandths of an inch measured 
thereby. This I have written about in dif- 
ferent engineering publications at various 
times since the nreeting of the A. S. M. E. 
in Erie, Pa., some two or three years ago. 
At that time I first brought it up, and wrote 
as follows, in discussing Mr. J. W. 
paper upon the subject of ‘‘Standards” : 
‘“One advantage, at any rate, gained by 
such supervision [of standards] would be 
an occasional early death among some of the 
numerous wire gauges which are constantly 
springing into life. Surely a sufficient 
argument for stopping this pestilent brood 
from increasing and multiplying is the out- 
rage quite recently perpetrated upon the 
mechanical public by a lot of the prominent 
wiremen, in the shape of a so-called new 
‘national wire gauge,’ when we had already 
suffered enough by the new English one, 
which has been established by the Board of 
Trade, ete., for the past year or two. Both 
of them contain most of the illogical stupidi- 
ties of the other gauges—‘ Stubbs,’ ‘ Bir- 
mingham,’ ‘Brown & Sharpe,’ ‘screw’ 
gauges, ‘rivet’ gauges, ‘zinc’ gauges, etc., 
and only tend to make confusion worse con- 
founded, especially as some of them run 
with high numbers for thicker measure- 
ments, but most of them in reverse order. 
This whole business could be straightened 
out by competent authority in fifteen min- 
utes, by abolishing all the present gauges, 
and simply ordering a new one whose num- 


agree 


See’s 


bers would correspond to the numbers of 
thousandths of inches represented by each 
This would answer perfectly well for 
all kinds of wire and sheet metal, as well as 
for paper, glass, leather and other materials. 
Special gauges might be made, resembling 


size. 


in appearance those now used, or anybody 
preferring it might use the common pocket 
micrometer gauge, both of which would, 
however, agree.” 

In conclusion, | wish to call attention to 
the fact that, for ordinary commercial use, no 
fractional gauge numbers need be used, as 
none of the gauges now in the market are 
made accurately enough for such nice dis 
If they were so made they would 
not stay correct after a little wear. 


tinctions. 
There 
would, however, be no objection to speak 
ing of ‘‘ No. 504,” if it was really necessary 
to specify .0005’ more than 4" With a 
” it would of course read 
.0505", but to suit a commercial public, who 
are wedded to the word ‘‘number,” it would 
probably be make gauges with 
notches, in the old-fashioned way, simply 
numbering them by the number of thou- 
sandths of inches therein. This is merely 
reducing all measurements (thickness, as 
wellas width and length) to the common 
unit of the English inch, while at the same 
time catering to the prejudices of the pub- 
lic in favor of gauge numbers. 


‘* micrometer 


best to 


The gauges in question need not each con- 
tain all the consecutive numbers possible. 
They would be made to suit different trades, 
each with the convenient sizes desired, and 
no others. They would, however, all agree 
when any numbers were compared which 
happened to be common to two or more of 
any of them could 
always be tested and verified by the microm- 


them. Furthermore, 


eter calipers in Common use. I suggest that 


such gauges should be made of some novel 
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shape not now generally used. Perhaps an 
elliptical contour, together with some appro- 
priate symbol plainly stamped upon them, 
would sufficiently distinguish them from 
their base-born comrades. 


























The Maryland Electric Co., of Baltimore, Md., 
will reorganize. 

The Bangor (Me.) Edge Tool Co. is making im- 
provements upon its mill. 

The citizens of Macon, Ill., have raised $12.000 to 
start a canning factory. 

Gasoway Bros. are erecting a large saw-mill and 
planer at Lafayette, Tex. 

The Warren (R.I.) Manufacturing Co, Warren, 
R. L., will put in new looms. 

It is stated that the factory of the Scranton (Pa.) 
Fire Brick Co. is to be enlarged. 

The Springfield (Ill.) Paving Brick Company has 
been organized, with a capital of $100,000. 

A paving brick company, with $30,000 paid up 
capital, was recently organized at Clinton, Ind. 

An addition is being erected to the foundry of 
the Diamond State Car Spring Co., at Wilmington, 
Del. 

The Worcester Carpet Co. will build a mill, 34x 
54, three stories high, on Brussels street, Worces- 
ter, Mass. 

The Lone Star Brewing Company, of San An- 
tonio, Tex., will expend $100,000 in improvements 
to its plant. 

Parties have recently been in Rockland, Me., 
looking for a location for a woolen-mill and cloth- 
ing manufactory. 

John F, Stevens, proprietor of the Enterprise 
Boiler Works at Indianapolis, Ind., is building an 
addition 60x40 feet. 

The new brick building for the Riverton or South 
Harrisburg (Pa.) Chain Works, recently burned, 
will soon be completed. 

In New York the certificate of incorporation of 
the Silversmith’s Co, with a capital stock of $12,- 
000,000, was filed recently. 

H+ nry Cook, Liberty, Me., has built a new stave 
and shingle-mill, and will put ina clapboard and 
lath machine in the near future. 

It is said that the Rankin Brick Company is pre- 
paring to sink a coal shaft near the “Y,”’ at Bloom- 
ington, Il]. some time next summer. 

The Broderick & Bascome Rope Company, of St 
Louis, Mo, filed articles recently increasing their 
capital stock from $100,000 to $300,000. 

The John A. Brown Novelty Company, with 
$18,000 capital, has been organized in Decatur, III. 
They will manufacture hardware novelties. 

The Bridgeport Machine Tool Co. have opened 
an office at 39 and 41 Cortlandt street (Taylor Build- 
ing), New York. N. B. Lyon is in charge. 

The Berlin Tron Bridge Co , of East Berlin, Conn., 
are at work putting up the roof trusses on the new 
light and power station for the Electric Light and 
Power Co., at Syracuse, N. Y. 

The Lehigh and Wilkesbarre Coal Co. has broken 
ground for the largest breaker in this or any other 
country. The new breaker will be 127x150 and will 
have a capacity of 3,000 tons per day. 

The Lowville [ron Works have shipped to the 
Tennessee Fiber Co., Memphis, Tenn., a complete 
plant for the manufacture of mechanical wood 
pulp. They intend to use cotton wood. 

The Varley Duplex Magnet Company has been in- 
corporated to manufacture duplex magnets, elec- 
trical appliances, machinery, etc. The principal 
place of business will be at Englewood, N. J. 


The Gardiner (Me.) Shoe Factory Association has 
voted to increase the capital stock, and is selling 
the stock at half its par value in order to raise 
money to repair the damages made by the recent 
fire. 

The Columbia Lace Company, of York, Pa , have 
ordered from Scotland taree more Jacquard looms, 
which are expected to arrive this month. These 
looms will add fifty per cent. to the capacity of the 
mill. 

The Niagara Car Wheel Co., Buffalo, N. Y., has 
purchased property On which a building 700x300 
feet in dimensions will be erected. The manufact- 
ure of cast iron car wheels, castings and iron work 
will be carried on. 


issued to the following 
Pennsylvania concerns: Sherman Manufacturing 
Co., capital, $50,000; South Harrisburg Chain 
Works, capital, $15,000, and the Dravosburg Light, 
Heat and Power Co., capital, $20,000. 


Charters have been 


The Stewart Coal Mining Company have com- 
pleted their organization, received their charter 
from the State, and have $26 000 stock subscribed 
to sink a shaft at Anchor, Ill. The work will begin 
in a few days and be rapidly pushed. 


Laredo, Tex., has agreed to donate 500 city blocks 
to an English syndicate on condition that it begin a 
woolen-mill within ninety days and commence 
operation in a year. The deeds are to be banked 
until the mill is ready for operation. 
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The Commonwealth Shoe and Leather Co.. of 
Whitman, Mass., is adding two new additions to its 
factory, one 154x40, four stories, and another 1 \4x 
50 feet, with a new boiler and three new engines 
made by Rollins, of Nashua, N. H. The comp:iny 
will also add a considerable quantity of automatic 
shoe machinery. 


The McKenney Derrick Company has been or 
ganized at Lincoln Centre, Maine, with $10.00 
capital stock, for the manufacture and sale of th} 
McKenney derrick. The officers are as follows 
Samuel H. Clay, president; Harry Butterfie!). 
treasurer; Samuel H. Clay, Harry Butterfield, Alfred 
Gates and Fred B. McKenney, directors. 


There is water-works agitation at Plain City, 0 
Tyler, Tex.; Augusta, Ark.; Hamilton, Ont.; Fay 
etteville. Tenn.; Evansville, Ind.; Wilkes Ba 
Pa.; Chicago, Ill.; Winona, Minn.; Martinsy 
Ind.; Alabaster, Mich.; Oakley, Kan.; Globevy 
Colo.; Sea Cliff, L. 1; Brooklyn, N. Y.; Bath, M 
Lanesboro, Minn.; St. Louis, Mo.: Lynn, Mass. 


The Ridgewood Electric Light and Power ¢ 
pany has filed its certificate of incorporation wit} 
the Secretary of State of N. J. There are forty 
corporators, with Edward A. Walton heading ani 
Michael C. Duffy footing the list, and 116 shar 
holders. The company will commence busin: ss 
with $10.000, but its full capital stock is stated at 
$20,000. 


G. F. Kaler & Co., Rockland, Me., are putting a 
new engine and additional machinery into their 
woodworking-mill. Forthree years this manuf, 
tory has been operated without a day’s let up, ex 
cept in cases of legal holidays,and has furnished 
employment to ten ora dozen men. With the new 
engine and machinery steady employment will | 
furnished twenty men. 


G. W. Jordan, of No. 4 Wayne street, Worcest: 
Mass., writes us from Pittsburgh, Pa.: ‘'I am s! 
on the road with my chuck. I have taken and rx 
ceived at Worcester orders for thirty-one plan 
chucks witbin the last thirty days. I wish to co: 
tinue my advertisement the year, and I find tha 
parties that are advertising with you are full of 
orders, and all booming ” 

The amended certificate of incorporation and th 
certificate of increase of capital stock of the Na 
tional Wall Paper Co., has been filed at Albany 
N. Y. The amended certificate of incorporation 
gives the directors of the company the power tv 
issue aa additional $2,000,000 of debenture stock 
making in all $8,000,000 of that class. The increass 
of the capital stock is from $14,000,000 to $30 
000,000. 


Bradstreet & Ramsay have moved into Sout! 
Liberty, Maine, a 100 horse-power boiler and 50 
horse-power engine, and will build a steam-mill as 
soon as the frost is out. The buiiding will be 40 
feet square, and will be used as a saw, stave, head 
ing, shingle, cider, threshing, planing and match 
ing mill, also a band saw and other machinery wil 
be putin. They intend to have it running by the 
first of June. 


A new factory has been established in Houston 
Tex., by Mr. A. A. Berger, a practical wire and met 
al worker and mechanic, for the manufacture of 
grill work, brass wickets, wire office railings, ele 
vator inclosures, wire fence and window guards 
and signs. By the use of improved machinery this 
factory will turn out as fine work and as cheaply as 
can be had anywhere. The factory will be located 
at 1513 Liberty street. 


The Saccarappa Hosiery Company, Westbrook 
Me , have leased the new mill recently erected by 
Mr. Pickard on Dana’s Island, and moved in their 
machinery from the old quarters. The directors 
intend putting in several new machines, and the 
output will be considerably increased. This new 
enterprise has a very favorable outlook, and Treas 
urer Boynton says that orders are coming in in a 
very satisfactory manner. 


The contract to furnish more than a mile of 
turned steel shafting, ranging from 3” to 6’ di 
ameter, with the necessary hangers, pillow blocks, 
clutches, etc., for Machinery Hall at the World's 
Columbian Exposition of 1893, has been awarded to 
the Dodge Manufacturing Company, Mishawaka. 
Ind. This contract will also include many of thei: 
independence wood split pulleys, and several of 
their American system manila rope transmissions. 


No time is being lost in replacing the mills re- 
cently burned at Sanford, Maine. The Sanford 
Mills Company have the frame of their new 
blanket mill up and boarded, and it will be a 
model factory when completed, substantially con 
structed, and first-class in every respect. The 
Goodall Worsted Company have a large crew of 
workmen engaged in removing the debris from the 
site of the ruined weave shed and dye house, pre 
paratory to rebuilding at once. 


James Grant, of New York, has leased for a term 
of years the granite quarry owned by Watson II. 
Vinal, of Vinalhaven, Me. Tne location of this 
property, some two miles from the shipping point, 
has been the only obstacle to its being worked be 
fore, but the easy manner in which the stone can 
be procured willin a measure offset the extra cost 
of teaming. As soon as weather permits a large 
force of paving cutters will be put to work upon 
this property and at other places there which Mr 
Grant hasin view if they can be secured. 


The Joseph Dixon Crucible Co., of Jersey City 
N.J,send us a catalogue which is devoted to il 
lustrations and descriptions of their lead pencils 
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and similar articles. The catalogue is unusually 
well gotten up and is a very interesting one to 
those who are users of pencils, as nearly every one 
is, The company claim for these pencils the dis- 
tinction of being about the only ones which are ex- 
lusively and wholly an American product, and 
they state that they will readily match them 
igainst the finest product in any part of the world. 


Mr. S. K. Nester, millionaire malster of Geneva, 
N. Y., has just successfully completed sinking a 
well on bis premises, from which he has obtained 
in enormous flow of natural gas. He will use it 
throughout his imm-nse plant, and the New York 
Central Iron Works Co., manufacturers of the cele 
brated Dunning steam and bot water heating boil- 
ers, have secured the first contract for the use of 
he gas, to be used for operating and lighting their 
entire plant. An enthusiastic friend of the town 


says: ‘‘This discovery of natural gas places 
Geneva in the front ranks as a manufacturing 
town.” 


A stock company, consisting of E. B. Benham 
president), of the firm of Benbam & Bowler, Prov- 
idence, R. I.; Joseph C Bridgeman, of the Cutter- 
Tower Company, of Boston, and C. F. Scamman, 
for eight years superintendent of Charles Foster's 
tootbpick-mill at Strong, one of the largest in the 
country, has been formed in Portland, Me., 
tablish a large new toothpick-mill. Several sites in 
that city have been examined, and while no partic- 
ular place has been decided upon it is thought that 
the factory will be built near Back Cove. It will 
he 50x100 feet. and from 50 to 100 hands will eventu- 
ally be employed. 


to es- 


Coogan & Pusey, paper manufacturers, will es- 
tablish alarge paper-mill at Wiudsor Locks, Conn., 
which will give employment to many men, and 
make the Locks quite a center for paper manufact- 
ure. The practical management of the mill will be 
in the hands of W. H. Pusey, who now occupies a 
similar position in the Coogan & Pusey mill. He 
was superintendent of the H. C Coffin mi.ls for 
several years and is askilful paper maker. The 
new firm will follow the same line of marufacture 
an & Pusey. making a specialty of silver tis- 
sue paper, a fine linen tissue specially suited for 
copying. Itis so thin that sixty copies can easily 
be made by one impression. 


as Coog 


The Yarmouth Manufacturing Co., Yarmouth, 
Me., have purchased the property on both sides of 
Royal River, above the new iron bridge at the head 
of tidewater, including the privilege, grist-mill and 
lot on one side; on the other side the privilege and 
a lot 108 feet front, 256 feet back, not including the 
saw-mill, which will be removed. The company 
have also bought the buildivg known as the Grant 
block shop, which will be moved to the site of the 
present saw mill, and one-half of the lower story 


will be used for the dynamo, ete., from which will 
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be supplied electricity to light the town, and for 
manufacturing purposes. The remaining half of 
the lower story, and the whole upper story, are to 
be rented, which will give a fine opportunity to 
parties desiring to locate a new industry in that 
pleasant town. 

Patrick Baggot, Geo. G. Weare Wm. Baggot, Geo 
P. McMahon and Thos Christy have incorporated 
the McMahon Machine Company, at St Louis, Mo., 
with a capital stock of $1°0.000, for working the 
patent for the McMahon rawhide leather working 
machine, and for the manufacture of that inven 
tion. This machine takes the dry hides after the 
hair has been removed by simple, quick and unin- 
jurious means, and works them up into a perfectly 
soft and pliable state It will accommodate six- 
teen hides at a time, and three of the machines 
operated by two men can turn out 100 hides a day. 
The leather thus made is claimed to be not only 
much softer and more pliable than that produced 
by the ordinary tanning process, but very superior 
in strength also. The ‘life’ of the leather is not 
destroyed, it is urged, asit isin the tanned product. 








Machinists’ Supplies and Iron. 


New York, February 25, 1893. 
lron—American Pig —We quote Standard North- 
ern brands, No. 1 Foundry, $14.75 to $15.25; No. 2, 
$14 to $14.50; Gray Forge, $13 to $14. Southern 
brands of good quality are obtainable at $14.75 
to $15 for No.1 Foundry; $13.75 to $14 for No. 
2; and $12.75 to $13 for Gray Forge. 

Antimony—The market is steady. 
X., 103gc. to 104%c.; Cookson’s, 104%c. to 
Hallett’s, 9%e. to 10¢e., and U. S. French 
10l6c. 

Copper—The market for Lake Copper is nominal 
at 12c. to 1244¢c.; there is no business. Casting Cop 
per is held at 11\e. to 11\%e. Was 

Lead—The market is easier and dull. Sellers 
are asking 3.95¢.: the best bid at present is 3 90c 

Lard Oil—Prime City is quoted at $1.07%¢ to $1.10. 

Spelter—The market is easier at 4.27%c. asked, 
and 4.25¢. bid 

Tin—For prompt shipment 20.30ce. is asked; recent 
bids have not been accepred. Sellers are firm in 
their ideas, 


We quote L. 
1044¢c.; 
Star, 








*WANTED* 


** Situation and Help’ Advertisements only inserted 
under thts head. Rate 80 cents a line for each inser 
tion. About seven words make a line. Copy should be 
sent to reach us not later than Saturday morning foi 
the ensuing week's issue. Answers addressed to ous 
care will be forwarded, 


Wanted —Salesmen on commission, to push a 
special line of mach’y. ‘ Kirk,” care of Am. Macu. 

A first-class draftsman wants situation; machine 
tools a specialty. Address Box 15, AM. MACHINIST. 

Designer and draftsman, technical graduate, with 
shop exp., wants position. Box 24, Am. Macu. 

Wanted—A first-class pattern maker. Callat 115 
Plymouth St , Jersey City. 

Wanted— Position as traveling salesman: 
exp ; practical machinist. Box 31, Am 


2 years’ 
MACHINIS1 
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If you plate, draw, square, taper, swage, collar, spindle, or do any manner of die forging 
in iron or steel, a BRADLEY HAMMER will soon pay for itself, by what it will save over any 


Send for circulars. 


| 
j other similar tool. 
Es) 


Bradley Hammers. 


BRADLEY & COMPANY, 
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Syracuse, N. Y. 





fully 


ACKNEY 
AMMER 


Meet all requirements more 


any other of its competitors. 
INVESTIGATION IS NOT COSTLY. 
INVESTIGATION IS CONVINCING. 


WRITE FOR CATALOGUE TO 


THE HACKNEY HAMMER CO.) ° 


and satisfactorily than 





f 
ee, 


20 Johnson St., CLEVELAND, 0. —— 








Ghordal’s Letters {9 eda, 


Reprinted from AMERICAN MACHINIST. 











12mo, cloth, $2.00. 
‘JNO. WILEY & SONS, = NEW YORK. 
Method of 
Applying 








THE MASON 
“PUNE 


Manufactured 








y EVANS'S 
DUPLEX DOUBLE-ACTING RAM | 
PUMPING ENGINE 
WITH MASON REGULATOR 


by 


MASON 
REGULATOR 
C0., 


BOSTON, 
MASS. 








Wanted—First class 
mouth St., Jersey City. 

Young mech. draftsman (25), technical graduate, 
with extensive shop and drawing room experience, 
desires a change. Box 333, AMERICAN MACHINIST. 


machinists. Call 115 


Draftsman at present employed on pump work 
desires position as assistant; engine work pre- 
ferred. Address Practical, AMERICAN MACHINIST 


Wanted—First-class machinist, at good wages; 
steady employment; must be used to job shop 
work. Address Box 34, AMERICAN MACHINIST. 

Wanted— Good machinists on vise and floor work 
in the printing press department of Mason Ma- 
chine Works, Taunton, Mass. 

Mech. draftsman, age 2+, with techni’l train’g, 13 
years shop and drawing room exp..is open tora 
permanent engagem’t March 1. Box 28, AM. Macu. 

Wanted —By a thorough and experienced machin- 
ist foreman, position as such or assistant superin 
tendent; well up in modern shop pri actice; best 
methods. and handl'g piece work. "N.,’° Am. MacH. 


Wanted—By practical foundry foreman (30,) situ 
ation: large experience in marine and general en 


gine castings, loam and dry sand work; good ree 
ommendations. Foundryman, Box 29, AM, MACH. 


Wanted—Situation by practicalexp’d blacksmith, 
accust ‘d to all kinds mach’y forging, tool dressing, 
ete.; best of reference; will work a week on trial. 

O. Blake, 31 Franklin St., New Britain, Conn. 


Situation wanted by mechanical draftsman; & 
years of exp. as machinist & draftsman; is also ae- 
quainted with eS hay work, and can 


turnish ist-class refs. ‘*W.H.," Am. MACHINGST. 
Young German Dae engineer wants situ- 


ation as draftsman and designer; experience in 
steam and gas engines, machine tools, toundry, 


Ply- | 


A first-rate tool maker wants situation; is a suc 
cessful designer of tools to reduce cost of manu 
facture; best reference. Box 30, AM. MACHINIST. 
|} A mechanical engineer, with 15 years’ experience 
in shop. drawing room and business, desires a 
position in or near New York. Address E., P. O. 
| Box 1187, New York. 
| Wanted—A mechanical draftsman familiar with 
| tool design to get Ps fixtures, jigs, ete .in a steam 
engine manufact: : must be a mach’t. Address 
with refs. and ae. "ieattana, Am. MACHINIST. 
Wanted—Foreman for machine shop manufac- 
turing wood-working machinery; must be a good 
mechanic, and well acquainted with modern ma 
chine shop practice; state age. experience, and 
salary expected. Address I., Box 26, AM. MACHINIST. 
Wanted—Situation by a good all-round machin 
ist on general work, repair work preferred: small 
shop in a city; locality Michigan, northern Wiscon 
sin, or Minnesota; am sober and steady; can do 
gunsmithing, model work and special too: work. 
Address Box 27, AMERICAN MACHINIST. 


Wanted, immediately— Competent foreman for 
machine shop working 25 men; small engine work: 
permanent position to competent man who is a 
hustler. Address, stating wages expected, experi 
ence, ete., Machinist, Lock Box 324, Chicago, Hl. 

Wanted—A foreman in machine shop of an en- 
gine manufactory; must be familiar with modern 
jig and gauge methods, and a pusher; a good place 
is open for the right man; references will be inves 
tigated. Address Ohio, care AM. MACHINIST. 


Wanted—Foreman for machine shop, 
hoisting. hauling, elevating, conveying, screening 
and ventilating machinery, besice a large jobbing 
trade. Must be familiar with this class of work, a 
good manager of men, and have the ability to pro- 
duce work to meet competition Perm’'t pos. to right 
party; ref. Eagle Iron Works, Terre Haute, Ind. 


mfg coal 
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ete.; shop experience, T. Q., AM. MACHINIST. 
Samiameilt SYRACUSE,N.Y 
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MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accurac —-. an others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRAGUSE, N. Y. 


HUGO BILGRAM, 


440 N. 12th St., Phila., Pa. 
Maker of all kinds of 


MACHINERY. 


— facilities for Accurate 


SS Work 
NS Bevel Gears cut per ically 


correct. 
















WHEN ORDERING NEW TOOLS INSIST 
UPON HAVING VANDERBEEK’S 
CounrTersHarT. Some OF THE LARGEST 
SHOPS ARE TAKING THE 
oLpD CouNnTERSHAFTS OUT AND PUTTING 
OURS IN THEIR PLACES. 


THE STATES MACHINE Co., 
HARTFORD, CONN. 


{ Bowsher’s BALANCING 


FOR BENCH AND FLOOR USK, 8 SIZES AND STYLES, 


A new idea. A time saver. A tool to takethe placa of 
the devices in present use for balancing pulleys, armatures, 
~utter heads and rotary parts of manchinesy in general 
Nays are chilled and ground. Spirit leveis attached. Sub 
stantial, —S cheap. Send for circular 

° 


P. BOWSBER, South Bend, Iad. 


|WANTED 


A well established company manufactur 
ing gas and gasoline motors for stationary, 
marine and all other purposes, on a large 
scale, is prepared to communicate with par 
ties in each of the large cities, outside of New 
York, to accept agencies for their motors. 

Responsible firms wishing to secure terri 
tory please address with full particulars as 
¢ and references. 








to standin: 


MOTOR, P. 0. Box 2920, New York City. 


ROS EH’S 
Modern Steam Engines 


UE LO BA ts. 
A New, Revised and Enlarged Edition. 


JUST READY. 
——- - ome 

Modern Steam Engines. An Elementary 
treatise upon the Steam Engine, written in plain 
language for use in the workshop as well as in the 
drawing office; giving full explanations of the con- 
struction of Modern Steam E ngines, including dia- 
grams showing their actual operation; together 
with complete but simple explanations of the oper- 
ations of various kinds of valves, valve motions, 
link motions, ete., thereby en: ibling the ordinary 
engineer to cle arly understand the principles in 
volved in their construction and use, and to plot 
out their movements upon the drawing board. By 
Joshua Rose, M. E. Illustrated by 453 engravings. 


A New, Revised and Enlarged Edition, 357 pages 
ito. Pric e. i pe rene eee ine aeaaweee $6.00 
cen By mail free of postage at the publication 


p ice, to any address in the world. 


BY THE SAME AUTHOR. 


Mechanical Drawing  Self-Taught. 
Comprising Instructions in the Selection and Prep- 
aration of Drawing Instruments, Elementary In- 
struction in Practical Mechanical Drawing: together 
with examples in Simple Geometry and Elementary 
Mechanism, including Screw Threads, Gear Wheels, 
Mechanical Motions, Engines, and Boilers. By 
Joshua Rose, M. E. illustrated by 330 engravings. 
Fourth edition, thoroughly r revised and corrected. 
8vo. 303 pages. 4.00 
The Complete Practical Machinist, Em- 
bracing Lathe Work, Vise Work, Drills and Drill- 
ing, Taps and Dies Hardening and Tempering, the 
Making and Use of Tools, Tool Grinding, Marking 
out Baden ete. By Joshua Rose, M. E. Illustrated 
by 356 engravings. Fifteenth edition, thoroughly 
revised and in great part rewritten. 12mo, 439 
WRROG. REINA, cca sian coe ienear sense cet meseee $2.50 
The Slide Valve Practically Explained, 
Embracing Simple and Complete Practical Demon 
strations of the Operation of each element in a 


Slide Valve Movement. By Joshua Rose, M. E. 
illustrated by 35 engravings. 12mo. Price, $1. 00 
Steam Boilers. A_ Practical Treatise on 


Boiler Construction and Examination. For the 
use of Practical Boiler Makers, Boiler Users and 
Inspectors; and embracing in plain figures all the 
calculations necessary in Designing and Classify- 


ing Steam Boilers. By Joshua Rose, M. E. Illus 
trated by 73 engravings. &8vo. 250 pages. 
Price $2.50 


‘<< am Tlustrated Circulars. giving ‘the full tables of 
conte nts of all the above works, sent free to any one 
w ho, will apply. 

The above or any of our Books sent by mail, 
free of postage, at the puhication prices, to any address 
in the world. 

tern Our new revised Descriptive Catalogue of 
Practical and Scientific Books, 88 pages, 8vo, and our 
(Catalogue of Books on Steam and the Steam Engine, 
Mechanics, Machinery, and Dynamical Engineering, 
and other Cataloques, the whole covering every branch 
of Science applied to the Arts, sent free and free of*poat- 
age to any one in any part of the world who will fur- 
nish his ad 1ress. 


HENRY CAREY BAIRD & CO. 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia, Pa., U.S. A. 















BETTS MACHINE CO., | 


WILMINCTON, DEL. 


MACHINE TOOL BUILDERS. 


IMPROVED PATTERNS ! LATE DESIGNS ! 














ASBESTOS 
SECTIONAL 
PIPE 
COVERINGS. 


Non-Conducting Coverings for Steam and Hot Water Pipes, Boilers, etc. 


ASBESTOS SOT 
H. W. JOHNS MANUF 
H. W. Johns? Asbestos Millboard, Sheathings, 


SER covERin 
ACTURING COMPANY, 
Building Felts, Fire-Proof Paints, Liquid Paints, 


Asbestos Roofing, 





a? MAIDEN LANE. N.Y Jensev Cirv, 


Cricaco tll Bostrom, Arranra, 


Lonoonw. 
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* WANTED * 


* Situation and Help” Advertisements only inserted 
under thts head, Rate 30 cents a line for each inser- 
tion, About seven words make atine., Copy should be 
sent to reach us not later chan Saturday morning for 
the ensuing week's issue, Answers addreseed lo our 
care will be forwarded, 


A machinist, 18 years’ experience in engine, boiler 
and mill work, fully competent to make drawings 
and estimate on any kind of machine work, desires 


to engage as foreman or superintendent with a 
firm where energy, intelligence and hard work 


Address Box 82, Am. Macu. 
Wanted—By a mechanical engineer, position as 
supt., head draftsman or erecting engireer. Exp. 
in designing, testing, running and erecting of steam 
engines, refrigerating mach. and steam pumps: also 
locomotive and heavy ordinance, ec nomical in 
stallation of steam & power plants for electric light 
and railways, ete. Engineer, Box 21. Am. MAcu. 


would be appreciated 





+ MISCELLANEOUS WANTS 

Advertisements will te inserted under this head at 
35 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded. 


Cheap 2d hd lathes & planers. 8. M. York, Clev’d, O, 
Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 


For Sale—Second-hand drill presses, engine lathes 
and planers. Dietz, Gang & Co., Cincinnati, O. 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

Engines, special and gen. mach’y designed; ideas 
developed. A. W. Jacobi, 136 Liberty St., N. Y 

jest Bolt Header in the world for $50. 
Cc. H. Baush & Sons, Holyoke, Mass. 


Address 


Shaper, 12’’, $175; screw-cutting lathe, 21’’ swing, 
& costly chucks, $175; great bargains. 229. AM. MACH. 


Wanted—Special and Experimental Machinery, 
to manufacture by the Henley Machine Tool 
W orks, Richmond, Indiana. 


For Sale—A machine shop, well established ina 
city in Central Pennsylvania. Price, $3,500. Want 
inquiries from parties meaning business. Address 
P. O. Box 27, Harrisburg, Pa. 


Special, experimental or other light machinery 
manufactured. Best equipped shop in the West for 
fine work. Manufacture one of the best hollow 
spindle bench lathes for the tool room or for manu- 
facturing. Write us. Moseley & Co., Elgin, Hl. 


We will pay 50 cents each for copies of the 
AMERICAN MACHINIST Of Jan.1, 8 and 22d, 1881; Jan. 
7th and 21st. 1882; and Dec. 25th, 1886, issues. Must 
be unsoiled and in good condition. AMERICAN Ma- 
CHINIST PUBLISHING CoMPANY, 203 Broadway, New 
York. 





DESIRABLE SECOND-HAND MACHINERY. 


LATHES, 


1 15 in. x 5 ft, Windsor, Rise and Fall Rest, Al condition 
117m. x 6 ft. Fitchburg, Compound Kest Al condition 
1 i6in. x7 ft. Bement, Plain Rest, heavy fine Tool. 


Al condition 


1 17 in. x 8 ft. Blaisdell, Rise aad Fall Rest. Good as new 

1 Sin. x 4 ft. Prentice, Plain Turning Lathe. Al condition 

2 10 in. x 34 ft. Garvin, Hand Lathes. Good as new 
PLANERS. 

1 30in. x 30 in. x 8 ft. Hewes & Phillips, one 


head on rail, 2 fine mooern Tool. Good as new 

4) in. x 36in. x 10 fc, New Haven, one head, a 
heavy Tool. 

37 in. x 40in. x 9 ft. Enterprise Machine Co., one 
head. 

24 in. x 24in. x 6 ft. Pease, one head. 

1 15in. x 15 in. x 3 ft. Wilkinson. 


MISCELLANEOUS, 
No. 1 Garvin Universal Milling Machine. 
No. 2 Garvin Plain Power Milling Machine. 
Merritt Heavy Back-Geared Milling Machine. 
Sin. Hurlbut & Kogers Cutting-Uff Machine. 
22 in. Gould & kberharat Automatic Geor 


Good order 


Good order 
Al condition 
Al condition 


Good as new 
Good as hew 
Al condition 
Al condition 


Cutter. Good as new 
l Pratt & Whitney 2 Spindled CenteringMachine. Good asnew 
1 No. 1 Garvin Plain Screw Machine Good as new 


No. 3 Windsor Screw Machine, Wire Feed, Auto 
matic Chuck, very complete. 

No 3 Pratt & Whitney Plain Screw Machine. 

No. 4 Garvin 6-Spindle Drill-Press 

No. 3 Garvin 4-Spindle Drill-l’1ess 

No.2 Brown & Sharpe Surface Grinder. 

Nearly 500 New and Second han 1 Tools in Stock, 

Write us, we are always ready to trade, 


THE GARVIN MACHINE COMPANY, 


CANAL AND LAIGHT STs. NEw YORK. 


SECOND-HAND AND NEW MACHINERY 


Good as new 
Al condition 
Good as new 
Good as new 
Al condition 


at ttt 





62in.x61in x9 ft. Planer 2 Heads 
54 in. x42 in x24'6 ft. do 2 do 
42 in.x42in.xt6ft. do 1 do 
30 in. x30 in.x8 ft. do 1 Head. 
26 in. x24 in.x7 ft. do 1 do 
25 in.x24 in.x5 ft. do 1 do 
22in.x21 in.x5 ft. do 1 do 


0 in x30 ft. Triple Gear Engine Lathe, Ames Al, 

80 in. x18 ft. Engine Lathe Geared Face Plate. 

60 in.x45 ft. Double Engine 1 athe 

52 in x35 ft. Engine Lathe Horizontal Boring Machine, one end. 
42 in.x20 ft. Engine Lathe. 

50in.x30 ft. Bed, Triple Geared. New Engine Lathe, 

30 in. x28 ft. b. W. Pond Shafting Lathe. 

32 in.x12, 14, 16, 18 ft. Bed. New Engine do 


25 in.x12, 16, 20 and 24 ft. Bed. do do do 
21in.x10, 12 ft. Bed. do do do 
20in.x74 & 8 ft. do 2d Hand = do do 
18in.x 6,7 & 8 ft. do New & do do do 
17in.x 8 ft. do do do do 
16in.x 6 & 8 ft. do do do do do 
lbin.x 6 & 8 ft. do do do do do 
14 in.x 6 ft do do do do do 


Car Axle Lathe, Bement. 

15, 16, 18, in. Crank Shapers. 

20, 24, 26 & 30 in. Geared Shapers, 

20, 22 24, 28, 30 & 36 in Drills. 

Bolt Cutters. 

8 and 13 in. Stroke Slotters. 

Lot of Lincoln Pattern Millers. 

2 Sand 4 Spindle Drills. Garvin, 

No. 75 Bliss Presses. 

Boiler Head Flanging Mach. ©'Brien’s Gear Molding Mach, 
1100 and 3000 Ib. Bement Steam Hammer. 

100 and 150 Ib. Steam Hammer. 

40 H. P. Vert. Engine. N. Y¥.S.S8. P. Co. 
llin.xt8in. Hor. Engine, Al Order 

12 in.x24 in. Corliss do do 


GEO. PLACE MACHINE CO.., 


120 BROADWAY, NEW YORK. 


SOFT antt 1RoW CASTINGS. 


From \& oz. to 1000 Ibs. Small Castingsa 
Specialty. Light machinery wanted to build. 


ONTARIO IRON WORKS, 


CANANDAICUA, N. Y. 





FOr SALE 


Entire Equipment Machine Shop, 


CONSISTING OF THE FOLLOWING 
Machine Tools used on Tool Work, in 
First-Class order and Complete. 


Engine Lathe, 25 in, swg. 5% ft. between 
centers. Hollow spindle 134 in. and cross-feed. 


Engine Lathe, 24 in. swg. 5% ft. between 
centers. Hollow spindle 13g in. and chuck. 


Engine Lathe, 18 in., swg. 5 ft. 
hollow spindle 134 in. and chuck. 
Planer, 24 in. x 5 ft. withall the feeds and chuck 

* New Haven.” 

Planer, 30in. x 8 ft. ‘‘ Extra Heavy” with all the 
feeds. Used one week. 

Shaper, 15 in. stroke, with improved tilting table 
* Hendey. ”’ 

Upright Drill, 30 in. swe. with backgears. 
automatic feed lever feed and reverse motion 
for tapping. ‘* Extra Power.” 

Upright Drill, 82 in. swing complete. 

Brown & Sharpe, Upright Turret 
complete, 

Speed Lathe, 10in., swg. 4 ft. bed. 

Punch Presses, regular styles, common sizes. 

Springfield Tool Grinder. 

Boiler Bending Rolls, 8 ft. 2 in., improved 


Bed with 


Machine 


style, with balanced top, roli and hinged 
housing. 


J. J. McCABE, 


E. P. BULLARD’s 08 Cortlandt Street, 


N.Y. Mach’y Warerooms, | NEW YORK. 









FOR 
TOOLS, 
DRILLS, 
DIES, &c. 


ALL KINDS IN STOCK. 


Manufactory, SEEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LD. 














INTo. 1 


TRAVELING CRANE. , wi Beams. 


CAPACITY, 3,000. 
PRICE OF MACHINE, - - $100.00 
Timber, Bolts, Track fron for overhead frame, 11.5C 


Send for Illustrated Circular, giving full details. 








T. SHRIVER & CO. 333 E. 567 Sr. 


NEW YORK. 
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J. L. S481ee (eee 
PIPE AND NUT WRENCH. 
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PE & NUT WRENCH 
C.1, 1891 








eo 
Send for Circular. 
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HERMANN BOKE 


& CO., SOLE ACENTS, 


1 and 103 ane Street, New York. 


“J 
= 





IF YOU BUILD MACHINERY 


THE WOODRUFF SYSTEM 


OF 


KEYING 


WILL SAVE YOU 


From 50 to 75 per cent. 


On the Cost of your Keying. 
SEND FOR CIRCULAR. 


THE WOODRUFF MFG. CO., 


HARTFORD, CONN, 


OEE EE BES 





John S.Leng’s Son & Co. New York, 





VOLNEY W. MASON & CO., 


Friction Pulleys, Glutehes and Elevators, 


PROVIDENCE, R. I. 





BOSTON WORKS 


35 Hartford St., Boston, Mass. 


Book on Gears, 170 [llustrations, $1.00. Job Gear Cutting 
of all kinds. Spur, Bevel, Spiral, Ratchet, Worm-Rack, 








Elliptic, Index Pl«tes, etc. Very small or large, Send for 


ST 





THE DEANE 


OF HOLYOKE 


EAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





SY STEEL OF THE 
4 


Pitrssurcu. 
Cuicaco 
New Yorn 


FiNEST QUALITY MADE FOR 


DIES, PUNCHES, MILLING CUTTERS, TAPS, REAMERS, 


AND OTHER FINE TOOLS REQUIRING GREAT ENDURANCE OF 
CUTTING EDCES. 





TH 








These Plates have a stock with each die. 
celebrated Adjustable Lightning Dies. Each Stock 's of 
correct length and weight to suit size of die. 
of dies may be in use out of same set at same time. 
FOR CATALQGUE. 


WILEY & RUSSELL MFC. CO., 


THE HANDIEST PLATE MADE. 


E FULL MOUNTED LICHTNINC. 


The dies are our 
Several sizes 


SEND 
Made by 


CREENFIELD, MASS., U. S. A. 





BOSTON: i! & 13 Oliver St. 


"R  MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing. 


SOLE REPRESENTATIVES IN THE UNITED STATES, 


BB. M. TONES &H CO... 


NEW YORK: 143 Liberty St. 





Modern i esign. 
Valuable Features, 


CATALOGUE FREE. — 





SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 





FITCHBURG 


MACHINE WORKS, 





MANUFACTURERS OF | 


FITCHBURG ¢ 


AND OTHER 


SEND FOR 
CATALOCUE E. 





THE CELEBRATED 


ENGINE LATHE 


METAL-WORKING MACHINES 
FITCHBURC, 
MASS. 
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PATTERN MAKERS” SHOOT PLANE & JUCK BOURD. 


A. J. WILKINSON & CO. 


180 to 188 WASHINGTON ST., 


BOSTON, MASS. 


SEND FOR CIRCULAR. 





Founded fourteen years ago 
and prior to 1887 known as 
The Sanitary Engineer. 
The seguutiad authority on 
Municipal and Building 
Engineering. Recently en- 
larged by the addition of a 
department conducted, as 
is its custom, under the ad- 
vice of an expert, in which 


Engineering 

RECORD notable industrial plants are 
regularly described and il- 
lustrated, the steam and 


power plants being a conspicuous feature. 

Published every Saturday, $5 per year to United States, 
Canada and Mexico—} to other countries, Sample copies 
and list of its publications free. Address, 


THE ENCINEERING RECORD, 
277 Pearl Street, New York. 








American Standard Gauge & Tool Works, 
WILMINGTON, DEL. 

orm Makers of Implements for 
| Standard Measurements. 
Over 
52,300 


in Use 
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Flat Bar Gauge. 


Crescent Gauge. JAS. A. TAYLOR & CO. 


THE NEW LEADER HACK SAWING MACHINE 










THEY ARE 
SELLING 

FASTER 
THAN WE 

CAN FILL 
ORDERS, 







SEND FOR 


CIRCULAR 


NEW YORK. 











E.P. BULLARD 





Catalozue, 900 sizes of Gears, 
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DON’T ACCEPT ANY SUBSTITUTE FILE. 
INSIST ON HAVING 
NICHOLSON. 








3000 


VARIETIES FILES 
iX. F.) & INCREMENT CUT FILES. 


BERLIN IRON BRIDGE CO, 


Office and Worlzs: 


No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. BURK K. FIELD, Vice-President. 
FRANK L, WILCOX, Treasurer. GEO. H. SAGE, Secretary. 
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The above illustration is taken direct from a photograph. and shows the intenor construction of an 
Iron Building designed and built by us for The Link Belt Engineering Co., at Nicetown., Philadelphia, 
Penn. The building is 71 feet in width by 180 feet in length. divided into two equal parts—one 
side being controlled by a traveling crane and the other side being controlled > jib cranes. 

The photograph is taken looking through the portion of the building which isc ontrolled 
by a traveling crane—this traveler being supported by girders, which in turn are sup- 
ported by a line of posts and girde rs through the center of the building. The roof 
trusses are made of iron, with iron purlins covered with corrugated iron. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 





PATENT UNIVERSAL 


Rene Wee Cr TING 


CENTRE, DEPTH. ANGLE 


avo TWIST DRILL GAGE 


J WYKE&CO E Boston Mass 
MFR'S FINE MACHINISTS TOOLS. 
—— SEND FOR LISTS 
CHAS CHURCHILL& CO.LTD.AGTS. 
21 CRoSSST. FINSBURY, LONDON ENG. 








HE STANDARD REYOLUTIONS COUNTER 
A. B. PITKIN MACHINERY CO. 


Provivence, R. |. Bosron, Mass 







Circular. 


Registers 2,000 
Revolutions 





C.W.LE COUNT 














SOUTH NORWALK, CONN. 
= REDUCED PRICE OF LE COUNT'S 
= «HEAVY STEEL 000 ~2 = = am 
= Ko inch ee Fos et > -) 
S: 3 40853°= w@ 
rif 2 12 50 oPS & c> 
&: 3 5-8 eooeat & 
rd eee a 
£9_- 5 78 wress = 
Cane ~ “so [i -_ 
GeFy 6 1 10 Gur F “= 
ps5 7 118 Warn FM 
=S 8 ‘ % 393 5 
Sat 9....188 © & > = 
Bee 10....11 9 2 5c 
pas il 134 1.10 = ® & 
RO p 12... 2 1.208 =< 
255 1300914 1.35 © — 
assis 21-4 lHEl2 ? ew 
afols ...3 1.0 ole 2 ae 
es 16 312 1L80Se>5 |p 
we «(O17 ‘ 2.105 & = 
$2 1s #18000 2 $= 
as Ww 3 252 
} 2 Fulls ot of 19 $2 i ey 
= 2(ext.) 5 1-2.. 4.00 Po % 
- Wext.)6 .. 5.00 »E see 
One Small Set of 8—by 1-4 ine shes to 20 inch, $6 wa) 
One Set of 12—by 1-4 in. to 2 in. cx tinued by 1.2 in, to4in, 13.25 


hese » goods are ft - sate by CHAS. CHURCHILL & CO., 
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LELAND, FAULCONER & & NORTON CO. Detroit, Mich. 





STRANGE, BUT TRUE!! 
Tae New Process Raw Hine Gears 


ASTONISH THE 
ee WORLD. 


They Outwear 
any Metal. 


They require No 


Lubricant. 


They are Noiseless 
and Clean. 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS 


SYRACUSE, N. Y.,U.S.A. 








Flexible Metallic Fillet 


For Pattern Makers. 8 Sizes. 
H. WHITE, 44 N. 4thSt. Phila, Pa. 


Ke kek 


Experimental Work of every Description, 


Mechanical and Electrical. Contractors for the 
manufacture of specialties, or can furnish com- 
plete plants for their manufacture. Make Dies, 
Special Tools, Gauges, Drawings, Patterns, Models. 
Inventions perfected. Estimates furnished. Cor- 
resvondence solicited. 


Send for Circular of our SENSITIVE ENEE DRILL. 


a OTS. Bananas 


BROOKLYN, N. Y. 
~— _* +s A ‘now al Little Book, 








TO MAKEA th. p 
CENTS; MOTOR OR DYNAMO.’' 


Illustrated with plans and all details. 
Address, ELECTRICAL REVIEW, 


Stamp 
cepte 13 Park Row, N.Y. 


Accepted 





THE 


LODGE & SHIPLEY 


MACHINE TOOL CO., 


108-115 CULVERT STREET, 
CINCINNATI, O., U. S. A. 


(30 inches); 





Turning Full Swing. 


ENGINE DETAILS 
PUMP DETAILS 


Manufactured on our ‘‘ENGINE DETAIL MACHINE” at a greatly reduced cost. 


This machine has three times the power of an ENGINE LATHE of same Swing 
has great Stiffness, has Hollow Spindle, Turret has Power Feed and Set- 
over Movement; Cross Carriage has Power Feed to the Center, Extra Tool Post for 


Dash Pots, 
Vacuum Pots, 


Cylinder Heads, 
Valve Bonnets, 


Plungers, Caps, Etc., Etc. 
Flanges, Cylinders, 

Dic : 

Piston Heads, Etc. 


Piston Rings, 





LENTILS OLLIE OLR TIDY ILS. 
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ORT Rey ON FEI (SELES VER GACIS 


DDI SIGNS DL RBEL SISA 


BUFFALO. BLOWERS. 


ds Lp CAG EIIKS- ITE agg HF) Ee: 
BUFFALO FORGE Co., BUFFALO. N. WY. 








JHE AERATED FUEL COMPANY'S SYSTEM 


ives the best oil fire. Does not increase insurance. 200 plants in use, for 50 varieties of work. 


W.S. COLLINS, 45 and 46 Drexel B’ld’g, Ne w York. 


Forging and Tempering a Specialty 
GILBERT & BARKER MFG CO., General Agents tur the U.S., SPRINGFIELD, MASS, 


Send for Catalogue to 


Burnham’s Sensitive Drill. 












SEND FOR CIRCULAR. 
THE GEO, BUBNHAM CO,, Worcester, Mass. 


Do you work to Standard Sizes? 


If so, write for circular showing the only Standard Inside 
Micrometer made. 

It measures from 2% to 13 inches by thousandths. 

It is light, accurate, and convenient to use, and will lasta 
lifetime. 


J.T. SLOCOMB & CO., Providence, R. I. 








HENRY CAREY BAIRD & CO., 


COOKE & CO. 


163 & 165 WASHINGTON ST., 


ENGINES and BOILERS, 
VERTICAL, 
HORIZONTAL, 
STATIONARY, 
PORTABLE, 
Plain and Automatic. 


Write usfor Estimate before 
ordering elsewhere, 


S10 Walnut St., Philadelphia. 

¢?- Our New and Revised Catalogue 

titiec Books, of pages, &§vo.,and our other Catalogues bang Vy 

culars, the whole covering every bra neh of Science applied 

to the Arts, sent fre e and free of postage to any one ‘th any 
part of the world wha will ‘es Vs h his address. 


A NEW 
CRANK SHAPER. 


~ NOVEL, YET SIMPLE. 
ts Length of stroke 
~ changed INSTANTAN 
© EOUSLY while IN 
4 
a 


of Practical and Scien 
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MOTION, 
Get Photos & Prices. 
NOTHING LIKE IT. 
Fox Machine Co., 
325 NOR. FRONT ST , 
Grand Rapids, Mich 








INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 





SAW 


FOR 





as Got Iron 
ante, 
A. R. KING MEG. CO., 
ERIE, tith & 12th Sts., 
JERSEY CITY, N. J. 


MACHINERY AND TOOLS. 
Heavy Machine Castings. 














WORTHINGTON 
CONDENSERS. 


ACCRECATINC IN CAPACITY 


276,320 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 
NEW YORK, 


BOSTON, PHILADELPHIA, 
ST. LOUIS, 


CHICAGO, 
DENVER. 
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Corner Lake & Kirtland Sts., Cleveland, 0 
101 Chambers Street, New York. 
856 Queen Victoria St., London, Eng. 


Established in 


CLEVELAND TWIST DRILL CO. 





GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MicH., U. s. a, QUI 





SOLE MANUFACTURERS OF 


GRAHAM’S GROOVED SHANK TWIST DRILLS AND CHUCKS. 








Endorsed by Practical Mechanics Everywhere. Send for Catalogue. 





NO KEYS. NO RET-SEATING. NO SLIPPING. STUART'S PATENT 
Compression Wedge Coupling. 


SENT ON TRIAL. 
Can be attached or removed in a few seconds without 
af injury to shaft or coupling. 


—_™ SIMPLEST and BEST in MARKET, 
Also the Cheapest. 
Send for discounts and illustrated Price List of 20 sizes. 


R. J, STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J.G. A. MEYER. 


This valuable series of 106 article: 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any addrese 
in the U.S.,Canada or Mexico, for §* 36, 
or single copies, 5 cts. each, post pai 


GVODVSCTVIETDVESCSD 


ALUMINUM! 


THE COWLES ELE ELECTRIC SMELTING & 
ALUMINUM COMPANY, 


Lockport, - New York, 
Offer Pure Aluminum in Ingots, Slabs, 


Sheet, Wire and Castings at lowest market 
rates. 











Order now before our stock 
of papers is exhausted. 


RACTICAL 
DRAWING.” 


By J.G. A. MEYER. 


This valuable series of 92 articles 
faving been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U.S., Canada or Mexico, for 7s, 
or single copies, 5 cts. each, postpaid. 


rH PECK PATENT —ar'G (0; 
De OP PRE ech mire 
MINER®!» CONN, 


tO 
SUCCESSOR NV, 


_NEW 





ADDRESS: 


American Machinist, 
2038 BROADWAY, 
NEW YORE. 














OReINGS 


MA CHINER 
WUWe lor Reducing and Pointing Wire, 


| ESPECIALLY ADAPTED TO POINTING WIRE 


RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


1S. W. GOODYEAR Waterbury, Ct. 


NOW READY! 
J. Tregoning’s Treatise on Factory Management. Price 
40cents. Send postal note or check to J, Tregoning. Box 
79, Attleboro, Mase. 





Aluminum Bronze, Aluminum Brass, 
Silver Bronze, Silicon Bronze 
and Manganese Bronze. 






. 


TS NS eS a eS BD DS ee) 





TAPPING 


WITH THE 


| Leland Tapping Attachment, 


BUILT BY 


HAMPDEN TOOL CO., 


HOLYOKE, MASS. 
| PRICES_ REDUCED. 


DOES NOT BREAK TAPS 








Can be operated by any one. Rec hawires no 
adjustment from one size of tap to another. 
- free fro ym all adjus table tric stions ieee that 


equire scientific treatment cc ontinually. 











Send 7 idcadiae, 


The EVANS FRICTION CONES. 


Thousands of Sets of VARIABLE SPEED 
CONE PULLEYS in operation driving all kinds of 
machinery. For information send for Catalogue. Address 


EVANS FRICTION CONE CO., 


95 Water Street, BOSTON, MASS, 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


BUILDERS OF 


Hae SPECIAL AUTOMATIC MACHINERY 


FOR WORKING 


WIRE or SHEET METAL 


Ne ——2 O) RSs e3 BICYCLE MAC ANY SHAPE DESIRED. 


ACHINERY A SPECIALTY. 
:. yp ge BLISS CO. 


1 Adams St., 
Brooklyn, 
N.Y, 

















*Wd ‘WIH@’140V IIHa 
‘9333.136 JJ9GIIH Due ptz 


THE HENDERSON MACHINE TOOL 60. 


MANUFACTURERS OF 


Sheet Metal Presses, Shears, Tools, Etc. 


Machinists’ Shapers, Milling Machines 


AND SPECIAL MACHINES. 


Correspondence solicited. 


SHEARS. 


OWNERS ALSO OF 


The Stiles & 
Parker Press Co, 








‘sSHIOM Due 299g0 


, AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL DUTIES. 
THE BUFFALO STEAM PUMP CO. 
WORKS, eS N. WY. 


76 JOHN STREET, N. Y. CITY. 
BRANCH OFFICES {38-87 CLINTON STREET. CHICAGO, ILLS. 


THE MILLER STEAM PUMP CoO., 


MANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First CLass. 
Discounts and Terms on Application. 








DIXON, 
ILL. 









10 x6 X12 Q/Xlex 2/2 


THE Davison STEAM Pumps AND PUMPING ENGINES. 
bide <i ‘ahead R E ST M A D E FOR ALL 


SITUATIONS 
Manufactured by 


M. T. DAVIDSON. 
PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: 51 OLIVER STREE?, BOSTON. 


RPUEL’Ss LItTLEe GIANT 
LIFTING LOCOMOTIVE INJECTOR. 


Operated by one movement, its combining tube being 
adjusted by a lever which’ regulates the quantity of 
water ; also closes the overflow when using the weuse. 6 

as a heater. Superior to any other for Locomotive use. PB 


Send for new 1892 Catalogue, containing also useful general in- 
formation on use of Injectors. 


RUE MANFG. CO. 118 North 9th St., Philadelphia, Pa. 























BALLS 


For all Anti-Friction Purposes. 


STEEL BALLS from }' to 1” 


READY FOR IMMEDIATE SHIPMENT. 
Sizes up to 3’ in a short time. Aluminoid hard as hardened tool 
steel all sizes above 14’, Write for prices and samples. 


GRANT ANTI-FRICTION BALL GO., Fitchburg, Mass. 
‘PHOSPHOR-BRONZE | 


| INGOTS, CASTINGS, WIRE, SHEET &c. 
| THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 
ORICINAL MANUFACTURERS OF PHOSPHOR- 
|| BRONZE IN THE UNITED STATES AND SOLE ~ 
Makers oF "ELEPHANT BRAND PHosPHorR-BRoNzE, 


LATHE 
Center Grinder 


For truing Hardened 
centers in place, 

A cheap and effective tool, 
needed in every well-reg 
ulated machine shop. 

Write for prices to 


Trump Bros. Mach. Co. 


Wilmington, I Del. 











All GENUINE 
INGOTS & MANUFACTURES 
ae 


RECG.TRADE MARKS. 


Lhespho 2 Lbronye 






















STARRETT’S 


FINE 
) TOOLS 


Warranted Accurate—Best in 
Workmanship— Latest in design— 
Finest in Finish—Send for Cat- 
alogue. 
L. S. STARRETT, 
Athol, Mass., U.S. A. 
Lonpon Acents: Chas. Churchill & Co., Ltd., 
21 Cross St., Finsbury, E. C, 








FOR SALE BY 


FP Chas. Churchill & C0 Litd., 


21 Cross St., Finsbury, 
London, England 











Fine castings by new pressuce procest 
equal to hand cut work in Bronze, Brass 

Aluminum, and German Silver. Machin 
ery Name-Plates 1} cents per sq. inch 


’ CLOUGH’S 
De VERTICAL MILLER 


Drill Press Combined. 


A valuable Machine for all 
kinds of Die and Tool Work re- 
N quiring Milling, Drilling and Pro- 
» filing; Sliding Head _ instantly 
adjusted. 12’ on column and 
table, has micrometer adjust- 
ment 6’',12’’ and 18” cross, length 
wise and vertically by screw. 
This machine is made in two 
sizes. No. 1 uses Mills 3%’ and 
less; No, 2, 1’ and less, 


P.H.&F.M.ROOTS, 


Cénnersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 








ROOTS’ NEW ACME HAND BLOWERS 
Slow speeded, Force-blast, Durable, 
Compact and Cheap. 


R-ots’ Foundry Blowers, Gas Exhausters, etc. 


Descriptive Circular and further | ss TOWNSEND, Gen, Agt. y 163 & 165 WASHINGTON ST,, 
R.M. CLOUGH, COOKE & C0., Selling Agts. \ NEW YORK. 











Tolland, Conn, !In Writing, Please Mention This Paper: 
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THE McNAULL 


DRILL. 


COCHRANE | 
SEPARATOR 


The Best Apparatus on the 
Market for 
OBTAINING Dry STEAM 












WATER, OIL, GREASE iapersgu 
And Other Impurities from BEST THING OUT. 
Exhaust Steam. Write for circulars to 
30 DAYS TRIAL. 
Efficiency Guaranteed. McNAULL 
~— fer Cireular and vies = Math. &Fiy Co 
Harrison Safety Boiler W'ks, ueneere 
Germantown Tunction, Phila., Pa, W. VA. 





THOS. Hl. DALLETT & 1, 


York St, & Sedgley Ave., Philadelphia, 
Manufacturers of 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 


ELECTRIC MOTORS, x°ser atin | 


Machine Tools, Cranes, Elevators, Pumps, 
Presses and other machinery. 


ELECTRIC GENERATORS, tation “cs 


Complete Power Plants. 














The ONEIDA MFG. CHUCK C0,, 


ONEIDA, N. Y., U. S.A. 
MANUFACTURERS OF 


LATHE AND DRILL CHUCKS. 


THE MONARCH CHUCK has the quickest reversing jaws 
ever invented. Single piece of matal in body. Patent V hole in nut 
puils jaw close to face of chuck when grivping. Most durable and 
convenient chuck in the market. Write for Catalogue. 


NORT Oh IMENT WHEEL C0, 


WORCESTER, MASS. 
CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK, 









Send for Illustrated Catalogue. 

















2343 & 2345 
Callowhill St., 


PHILADELPHIA, PA. 








= ae CRANES. 


DRIVEN BY ROPE OR ELECTRIC 
MOTOR. 


MANUFACTURED BY 
ALFRED BOX & CoO., 
Front, Poplar and Canal Sts. 


Send for Cireulars PHILADELPHIA, PA 
’ 


and References. 






























GRINDING MOFFET PORTABLE DRILL. 
& | UNSURPASSED Weighs 42 Ibs. and 
= rilis from to 
MA ll 5 ASA ate Saches iam 
= pitt B Runs with Steam 
ns 7 . “ia 
PRICES ON & | Will work in Compressed Alr. 
APPLICATION. % | any position. 
ee 
| 
THE HORNER - 
MACHINE CO., Maaatctard by 
HOLYOKE, J.C. TIMOLAT, 
MAS 3 59 S. Fifth Ave., 
s Send for Cirewar, ith age 
PRR e ee tee ee eeeee 
¢ COILS and 
r BENDS of 
é IRON, 
dl ¢ BRASS. 
S samme PIPE 
NT eREST NC, $ of every 
TRUCTIVE. 
nou new pamphlet on CTV by e description. 
means of Pure Flake Graphite. Send fora ¢ 
JOS. DIXON CRUCIBLE CO., @ The National Pipe RiidiaeCo. ¢ 
JERSEY CITY, N. J. uo? ones hatethtene ng St.,New Haven,Conn. @ 








WESTCOTT CHUCK CO, lust. 


| Geared Combination Chucks. | 
‘ot and aw 
dawe Reversibie. 
Diame ter. Capacity. | 
inch. 5 inch. 


MANUFACTURERS OF 


LATHE and DRILL 2 
CHUCKS.:  - 


SEND FOR ILLUSTRATED CATALOGUE. 


IMPROVED INDEPENDENT CHUCK 


JAWS REVERSIBLE. 
MADE IN TWENTY-TWO SIZES, FROM 4 INCH TO 42 INCH INCLUSIVE 


STRONG, DURABLE, ACCURATE anb CHEAP. 
HEAVIER THAN ANY OTHER CHUCK MADE, 
Send for 60-page Catalogue description of all classes of Chucks. 


THE E. HORTON & SON CO., Windsor Locks, Conn., U.S.A, 


OR, CHAS. CHURCHILL & CO. LTD., 21 CROSS ST., FINSBURY, LONDON, ENGLAND. 


NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8 inch. 
in stock three sizes—8 inch, 10 inch and 12 inch. 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


HARTFORD, CONN. 


LATHE AND DRILL CHUCKS. 


Buyers should note quality firs 
and then priee. We have made im 
provements which greatly increase 
the durability and accuracy of our 





t 
S LU 
—_— 


30 
1 36 








We now carry 











tools. Vlease investigate our claims, 
We carry a large Nagle. | in stock, 
and design chucks an chucking 
tools for special purposes. Have 
‘A you read our late catalogue! 
PEQ DRILL. 
is eels THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & Co., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 


BG CHUCKS 


ge Independent, Universal and Com- 
. bination LATHE CHUCKS. 
yy ——Also, DRILL CHUCKS.— 


uu SKINNER CHUCK ; 
Send for CATALOGUE. NEW pole age gay . 


Jordan Planer Chucks, 


SEND FOR CIRCULAR, 


C.W. JORDAN, 
4 Wayne St. 
WORCESTER, MASS, 


HEASHELL FLUE WELDER 


Will weld any size flues 
in superior manner, the 
weld being 
perfectly 
smooth in- 
side and 


SWEETLANQ.-~ 


ALL STYLES. 
NEWREVERSIBLE JAWS 
(DOVETAILED). 

New Catalogue Now Ready. 


THE HOGGSON & PETTIS MFG. CO., 
Est. 149. NEW HAVEN, CONN. 


POSITIVE DRIVING DRILL CHUCK. 


For either straight or taper Shank Drills. 
Has the Holding 
Power of Taper Socket 
together with all the 
advantages of the com- 
4 mon Friction Chuck, 
Write for Illustrated 
Price List and Discounts 
y SS to 
THE PRATT CHUCK CO., 
Clayville, N. Y.. U. S.A. 


Chucks st 






























INDEPENDENT, | out. Welds 
UNIVERSAL P ly 
COMBINATION, | 799 loco 
rongest. Easiest to chan 6. ageninelndiy Reversible motive flues per 
fara ese Saw os PETOUUL, Wiontaied ve’ | day. 
Lake denis erompt eepment ade | Send for cireular 


132d Street and Park Ave. -» New York C ity. 


HETHERINGTON 
& BERNER, 
Indianapolis, Ind. ¢ 


_— eo 





WE MAKE 
STEEL RULES 


WITH HARDENED ENDS. 


STANDARD TOOL CO., 


ATHOL, MASS., U. S. A. 
MANUFACTURERS OF 


MACHINISTS’ FINE TOOLS. 
CATALOC FREE. 








SWE OAD STAMP WKS) 
123 CHAMPLAIN ST. 
CLEVELAND. OA/O. 


SEND FOR PRICE LIST NO 4 


HYDRAULIC MACHINERY 


PRESSES, PUMPS, PUNCHES, JACKS, 
VALVES, FITTINGS, PACKINGS, 
ACCUMULATORS. 


HYDRAULIC TOOLS FOR RAILROAD WORK. 


VREEI LAND’S TRA NSFER JACK will 
remove and replace Drivers or Trucks without Jackin 
Up, and is now im use on over 50 Railroads 

SEND FOR CIRCULARS. 


Watson & Stillman, Mfrs. 
























204, 206, 208 & 210 E. 43d St., Ilow York 
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PUTNAM MACHINE COMPANY, 
ORIGINAL BUILDERS LD.) STANDARD, 
PUTNAM » SEMI-STANDARD, 


AUTOMATIC ENGINES. RECULAR 





"Surrens. Uericnt } | bathe. . | LATHES. 
CHINES, SHAPERS. i ' SFITCHBURG, - 


MASS. 


CHINES, SHAPERS, ea 
SLOTTERS, RAILROAD = 
TOOLS, ETC. 





U.S.A. 





EVERY 
SHOULD HAVE 
MACHINIST A COPY OF 
OUR GATALOGUE. 
It is a 704 page cloth be ne book. A copy 
will be sent, express paid, to any one sending 


ok will be re 
first order acuaainen to $10.0 


$1.00, and the money paid fe wh 
funded with 
or over 


MONTGOMERY & CO., 


105 FULTON STREET, 
NEw YORK CiTy. 





| Mii Bb -) 
A. FALKENAU, 
11th Street & Ridge Ave., Philadelphia, Pa 
MANUFACTURER OF 
SUPERIOR 14-INCH LATHES, TOOL 


GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 
Special Machin: ry designed and constructed 





JOHN BECKER MANUFACTURING CO., 


MANUFACTURERS OF 


VERTICAL 


MILLING MACHINES, 
TOOLS 


AND 


MACHINERY. 


BRASS 
FOUNDERS 


Water &t,, 










HURLBUT’S / Patent Cut- 


/ ting-off and 
~~ — Centering 
= Machine. 


Sizes, 2’, 3’, a 6’, 6” 
MADE B 


HURLBUT, ROGERS 
MACHINE CO. 
South Sudbury, Mass. 
g Chas. Churchill & Co., Ltd., 
Agents, . Cross St., London, 
England, 


GEO. 7 WALCOTT & SON, 


Manufacturers of 


LATHES 
MHAPERS, | 


Saas Write us for Photo 
and Prices. 








\SOmanrco 


THE BECKER VERTICAL MILLER, = Ttebburg Mass, 





WORCESTER 
MASS, 


W.C. YOUNG M'F’G CO. 
FootLathes, Engine Lathes, 


SHEARS AND PUNCHES. 








GAS 





AMERICAN GAS FURNACE CO.. 


LOIL GAS PLANTS 


Send for Catalogue. 
operation requiring high, ewem and controllable 
temperature. 


No. 80 NASSAU ST., NEW YORK. 


AND 


AST FURNACES. 


Estimates made for any mechanica] 


BL 





THE INGERSOLL MILLING MACH 


ROCKFORD, 


24 in., 36 in. Slab Milling Mac 
Machines. 


15 in., 22 in., 
zontal Boring 


36 in.x36 in.x8 ft. Slab Milling Machines. 


Weight, 22,000 lbs. 


Milling Gutters of any Size or Shape. 





; x ay 
PAT. DEC. 24, 1889. 


ILLS. 


INE C0., 





hines. 


= 


a 
a 





UNIVERSAL i MACHINED 


made on the most ap- 
proved plans. Are 









65 HARLES Mu RLES MURRAY % - 


DY/ENGRAVER on VENGRAVER on WOOD \ 
S ANN ST: NEw YORE: 










strictly first class 
in workman 
mate: 
rial and de- 
sign, and are 
warranted as 
such. Forquick 
adjustments, 
rapid _ produc- 
=. tion of fine work 
E and convenience 
of operation 
they are unex- 


ship. 


, celled. 








Sold on their merits. 
satisfaction guaranteed. Address for full par- 
‘iculars, §_ LANDIS BROS., Mfrs., 

Waynesboro, Pa 
“4 = po, ES oe 
a _ CS wel | 


SR etaen pf 
NEW on" Co, | 





e Manufacturers of 





HAMILTON 
MACHINE TOOL, 


N. E. Cor. Water & Market Sts, 
Hamilton, Ohio, U.S. A. 


MODERN | 


26’’and 32” Back Geared and 
Power Feed 


DLL PAGS 


A SPECIALTY. 
Correspondence Solicited. 








AND CHICAGO. , 
: 





b 
WN *e Drawing Materials, 
SS Surveying Instru- 


He 
if 
Vt 








HOW TO COMPUTE THE HORSE POWER OF A STRAM ENGINE, 

Use the Average Steam Pressure and Horse Power Indi- 
cator, which give it at « one . i any Cut-off, Price, 2.00. 

Published by KEUFFEL & ESSER Co., New York, 
(Branch, Chicago). | te Materials and Surveying 
Instruments. 










ments, &c. \E 


Almond Drill Chuck 


c Sold at all Machinists 
. Supply Stores. 
T. R. ALMOND, 
83 & 85 Washington be. 
Brook yn, N. Y. 


OO re . 





The MODERN MACHINE SHOP 


In the WORKS herewith illustrated will be found the most modern and latest appliances for the 


construction of MACHINE TOOLS. 


Results are there- 
fore : 








(2° First-class }=ccti Jo. — 
Soevea > * <5 
workmanship, as eran 
ms Pv TORS ARRANGAAR 
t= Accuracy, eee 
1” Solidity, 
125” Strength, 





La Latest De- 
sign, 

ta Latest Im- 
provements. 


t& Parts inter- 
changeable 
made by 
special ma- 
chines, jigs, 
and templates. 


NEW YORK HOUSE, 


64 Cortlandt St. 


CHICAGO HOUSE, 


68 & 70S. Canal St. 


BOSTON HOUSE, 


23 & 25 Purchase St. 


WORKS, CINCINNATI, 


823 N. Second St. 


SEE ADVERTISEMENT ON PAGE 20. 





pac Oo 


Mee 








OHIO, U. Ss. A 


19 N. Seventh St. 


WE MAKE 


ta” Engine 
Lathes | 
t2~ lron Planers 
t= lron Shapers 
t=" Milling 
Machines 


ca Turret 
Lathes 


t= Upright 
Drills 


ta Radial Drills 
ray Screw Ma- 


chines 
ta" Power i 
Presses | 
ta Bolt Cutters | | 
t=" Punches . 
and Shears. © 
SAN FRANCISCO OFFICE, COVENTRY, ENGLAND & 
21 & 23 Fremont St. Alfred Herbert. ; 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills, New Bedford, 








4 0, SAUNDERS OM, 


Manufacturers of 


Pine Gutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


~_” Steam and Gas Fitters’ Hand Tools. 


SEND FOR CIRCULAR. 21 Atherton St., Yonkers, N. Y. 


ELECT RIC [BICKFORD DRILL CO, 
CRANES 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 














UPRIGHT 
RADIAL 











= = > AND AND 
7 NEW PATTERN (4 INCH ENGINE LATHE. T 0) () q S UNIVERSAL 
“aT me E. REED & C0., “is | : . RADIAL DRILLS. 
Selling Agent “al aNN1N6, MAXERLL & MORE, 111 iberty St., / PAWLING & HARNISCHFEGER, " BORING and TURN- 
CATALOGUE SENT ON APPLICATION, , M LWAUKEE, Wis.| = ING MILLS. 
3 PIKE STREET, CINCINNATI, O. 











| BARKER’S IMPROVED 
CENTER GRINDING MACHINE. 


| Price, $10. NO GAUGES. NO BELT. 


Every Machine Guaranteed. 


BOYNTON & PLUMMER, 


. WORCESTER, MASS. 


BY shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS, CHURCHILL & C0., Lt'd, 
21 Cross St., Finsbury, London, 


i DUNT FROCE COVERS 


FOR OIL HOLES. 


# A SUBSTITUTE FOR SOLID 
PLUGS 


FOUR SIZES. 


m 4,5, & 6 Ft. Swing. MANUFACTURED BY 


a oie | See 6 Bickford) = F. D. WINKLEY, 
NEW HAVEN MANF6. CO. ee eo Lakeport, N. i. carr Ma 
_ pa —————— ' | 


WM. BARKER & ( & c0., * Cincinnati, Ohio. 
SEND FOR CIRCULAR. 























¢ BORING AND 
Si TURNING 
ies HLS 








CHAS. A. STRELINGER & CO., 
| Tools, Supplies and Machinery, 


DETROIT, MICH. 


CLOSED 
OPEN. 











































| NEW HAVEN, CONN. _f “. Upright 
| , IRON-WORKING = MACHINERY Se ’ — Drills 
? 4 : 5 a " J ° 
: Planers, Shapers, Drills, Slotters, Etc. 313 Upright Diiliewne 
E N "te 3 N E L A T fH a h latest improvements are 
agp C.H.BAUSH & SONS, 1% pd h, 
22 in. x 8 ft., 10 ft.. 12 ft., 14 ft. x 16 ft. Peg HOLYOKE, MASS. inch ewing.Hadlal Drill 44040 => Me Rh ee 
LATEST IMPROVED —* ys 


and Ship Builders’ Drills, Gang Drills, p\ Sale by leading Machine 

and other Drilling Machinery. Engine 

Lathes, 12 to 24in. swing. Send for 
Catalogue. 


PRENTICE BROS. os 


WORCESTER, MASS. 


Tool dealers. 


2 POST, 


ENCINE LATHES. » SUSPENDED 


Patent Radial Drills a Specialty. 





Me We eel 9 


AND WORC aeram, 
ADDRESS Yala e U. 8. A. 





DIETZ, GANG & CO., 





From the 
58 & 60 PENN ST... smallest to = 
CINCIN e «we Bs - , ' 
CINNATI, O., U.S.A the largest p BLAISDELL &CO,, 








Manufactarers of 


Machinists’ Tools, 


WORCESTER, MASS, 


fhe ~ Pincinnati Mies Pa ye 


a je act De 


Ufivensa, ComEd, ‘ 
& REAMER GRINDERS. 
aa Chi avai a\at-¥ | en Ose 





Pipe Cutting and Threading Machinery, 





FOR HAND OR POWER, 


RATCHET DRILLS, RATCHET DIE STOCKS AND 


wae teen wae 
cused 


MALLEABLE IRON PIPE VISES, 


CURTIS & CURTIS, 
66 CARDEN ST., BRIDCEPORT, CONN. 


Manufacturers porn a & 
Machine Screws, Studs, etc, 

















WE ARE BUILDING SMALL WE ARE IN A POSITION TO BUILD W. D. FORBES & CO., 
COMPOUND YACHT ENGINES SMALL AND MEDIUM SIZES OF YACHT ENGINES ENGINEERS, 
OF UNUSUALLY FINE DESICNS. AT VERY SHORT NOTICE. HOBOKEN, N. J. 


YACHT ENCINES. 


SEND US A POSTAL NOTE te ¥ : 1 ti ' PLAT HE. wn u LL LAT H ES 





BARNES’ 
New Friction Disk Drill 


FOR LICHT WORK. 


Hus these Great Advantages: The speed can be 
ins antly che eae d from 0 to ¥ 1600 with yut slop 
. » « 













DON’T SEND US ANY STAMPS) 





end you by mail, prepaid, a sample 


ONE- ANCH ‘SKELETON” PIPE DIE. 


« ’ 
* or largest drills within its range—a 
ul econc _ in time and great saving 
in ‘aril v4 eakage Send fur catalogue. 


W. F. & JNO. BARNES CO., 










PATENTED. 


THER 2¥% square by % thick, or 2% square by % 
ote hich ei pod ome fin is tearn atl about elitist | ii With New and Valuable Features, = 1995 RUBY ST., ROCKFORD, ILL. 
f fa a fo to be of—that ts, tf ie ENGLISH AGENTS, 
a aa for °92, ADFORD MILL CoO., Nites CHAS. CHURCHILL & CO., Ltd. 





21 Cross ST., FINSBURY, 
LONDON, E. C., ENGLAND. 


Lendon House: CHAS. CHURCHILLL & CO., L’t'd. 
Philadelphia, U.S A Springfield, Vt., U.S, 21 Cross St., Finsbury, London, E. C., Eng. 











PANCOAST & MAULBE, JONES & LAMSON MACHINE CO., Sth and Evans, CINCINNATI, O. 
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WM. SELLERS & CO,, incorporated 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS. 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangers, Couplings, Ete. 
= |NJECTORS FORALL CLASSES OF BOILERS. 








The LONG & ALLS 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, Multi- 
ple, Belt and Steam-Driven 


PUNCHES and SHEARS, 


OVER 300 SIZES. 


ALSO 
POWER CUSHIONED HAMMER. 
Send for New Catalogue. 


HAMILTON, 
OHIO, 


TATTER CO., 








The DETRIGK & HARVEY 
MACHINE CO, 


Baltimore, Mad. : 








THE THOME MAC 


CLEVELAND, 







Cutting from 1-8 in. 


FIRST PREMIUM 


Manufacturers ~ a 


ACME BOLT & RIVET HEADERS, 


Acme Single & Double Automatic BOLT CUTTERS. 


Also SEPARATE HEADS and DIES. 
CINCINNATI 


HINERY CO. 


OH 





PAT. DEC. 5, 1882. 
, PAT. DEC. 4, 1883, 
to 6 in. diameter. PAT. AUG. 25, 1885, 


CENTENNIAL, = 


BEMENT, MILES & CO,, 


BUILDERS OF 


METAL-WORKING 
Machine Tools 


FOR RAILROAD SHOPS, LOCOMOTIVE AND 
CAR BUILDERS, MACHINE SHOPS, 
ROLLING MILLS, STEAM FORGES, 
SHIP YARDS, BOILER SHOPS, 
BRIDGE WORKS, ETC. 


New York Office, Equitable Building. 
GEORGE PLACE, Agent. 





Philadelphia, 
Pa. 


























— | 
1 a YA 





THE HILLES & JONES CO. 


WILMINGTON, DEL. 


—MANUFACTURERS OF— 


MACHINE TOOLS 


—FOR— 


Boiler Makers, Bridge Builders, Ship Builders, Railroad 


Shops, Locomotive and Car Builders, etc. 


cut sHows our SINGLE SHEAR WITH CRANE. 





WORCESTER, 
MASS. 














TIRE BENDERS 








reset Pressure BLOWERS, Ta BLOWERS. 
XHAUST FA 
LEN eR & CRANK ROWERS, 
PORTABLE FORGES. 
& SHRINKERS. 











BLACKSMITH DRILLS. 
Ee . 


HAN PION STEEL PRESSURE BLOWER 








SENSITIVE DRILLS. 


COPYRIGHTED TRADE-MARK. 
Do you know 


that we make 

the largest, 

the best, 

line of Hand, Foot, and Automatic 
Feed Dril/s for %4-inch holes and less. 
Endless belts. 

Short belts discarded. 

Patented Improvements. 

No belt tension on spindles. 

1, 2, 3, 4, or more spindles. 
Investigate. Read up. 

84-page Catalogue free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN 


mJ. E. LONERGAN & CO. 


211 Bace St., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


POP 


SAFETY YALYES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 
**Reliable’> Steam 
Trap. 

(, free on 
application. 





aay , 


rn iil 





LOW WATER ALARM 


Protect your Boilers 
and your Lives. 


have the satisfaction of 
feeling safe, by using 


ASHLEY'S ALARM. 


It will prove a good 
» investment. 


> Ashley Engineering Co, 


136 Liberty Street, 
New Yor« City. 
Agents wanted in every State. 








Burn less coal, and 








ROBERT POOLE & SON CO. 


ENGINEERS & MACHINISTS. 
UNNI MACHINERY 


MACHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS OF WORK 


BALTIMORE, MD. 








MECHANICA 





THE CORRESPONDENCE SCHOOL OF 


DIPLOMAS Awarded. 


DRAWING TAUGHT BY MAIL 


Also, Mecuanics, Mining, Prospecting, Arithmetic, ete. 
need know how to read and write. 


FREE Circular to 


To begin, students only 
Low Prices. Send for 


MECHANICS, SCRANTON, PA. 











this cup is used the most perfect and econo 
affect the feed, and one turn of the cap will 

Write for catalogue of 
grease cups, etc. 


THE LUNKEN 








‘* LUNKENHEIMER’S PLAIN GREASE CUP”’ (Fig. 319), is a prac 


high 
It will interest you. 





tical success. Where 
nical lubrication is obtained. Jarring cannot 
supply enough grease for several days. 

grade valves, whistles, lubricators, oil and 
Mention AMERICAN MACHINIST. 


HEIMER COMPANY, 


SUCCESSOR TO 


The Lunkenheimer Brass Mfg. Co., Cincinnati, Ohio, U. S. A. 





GIANT KEY SEATER. 
Rack-C Cutting Attachment 

7 Key-makin eeen 

VALLEY MACHINE 


The Falls Rivet & Machine 
Co., of Cuyahoga Falls, O., 
have a Key Seater made by 
another firm say the Giant 
is the best Key Seater on the 
market, The Marinette [ron 
Works at West Duluth, expe- 
rienced with other Key Seat- 
ers, say the Giant is superior 
in "every respect. L. H. 
Brightman, Pres. Brightman 
Machine Co., Cleveland, 
Ohio, says he is personally 
familiar with the principal 

ey Seaters, and that the 





. . Giant leads them all. 
lane Aeneas: Ct Charles Churchill & F Gon, Limited, 
ross St., Finsbury, E. 


THE VERNON COUNTING REGISTER. 


Positive Motion,Steel 
Gearing, Brass Wheels. 


Absolutely Accurate 
at High Speed. 


For Counting Strokes 
of Engines, Pumps 
Speed of Shafting an 
Automatic Machines, 
Registering Fares in 
Turnstiles, etc., etc. 


THE DAVIDS MACHINE WORKS, 


MANUFACTURERS AND SOLE AGENTS. 
Orrices: 129 WORTH ST., NEW YORK. 











for an 


STEEL 
CASTINGS 


Crossheads, 


FROM 1-4 TO 15,000 LBS, WEIGHT, 
True to pattern, sound, solid, free from blow-holes and of great 
strength. ¥ ' 
Stronger and more durable than iron forgingsin any position or 


y service whatever. 


60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
now running prove this. 


Rockers, Piston-Heads, etc., for Locomotives 
STEEL CASTINGS of eve ry description. 


Send for Circulars and prices to 


CHESTER STEEL CASTINGS CO., . 


Works, Chester, Pa. 


Office 407 Library St., Philadelphia, Pa. 





ENGINE CASTINGS. 


-. -8 to 6 H. P. Horizontal and 
arine 8, 16 and 60 Light 
DYNAMOS 
» Sage ae pa Machine and 
Boat Motors. Either parts 
with instructions or finished 
machines. Qur 25.00 
PLATING 
runs 30 gal. of solution, 8S 
stamp for Catalogue. 


PALMER BROS., Mianus, Conn. 


THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable Tocl 
for all Bench Wood- 
workers, Latest and 
Best Design. Infringers 
Prosecuted, Trial, not 
orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England, 


THE ERIE KEY-SEATING MACHINE. 


MANUFACTU2ED BY 


THE BURTON MACHINE Co., 
ca See 














bey 











The cut represents 
our Stationary and 
Portable Key - Seat 
ing Machine 





which 








=) fully meets all the 
= requirements of 4a 
= machine shop, They are furnished 
| with one, two or three Arbors, as 
oO desired, to cut any width of key-seat 
> up to 2 1-2 inches wide. 

ro 1 15-16 inches Arbor works 
a] in all bores from 1 15-16 
Ss inches to 3 inches diameter, 
7” — and cuts seats 12 inches 

long. 
2 7-16 inches Arbor works in all bores from 2 7-16 inches te 


6 inches diameter, and cuts seats 16 inches long. 

4 7-16 inches Arbor works in all bores from 4 7-16 inches t 
14 inches diameter, and cuts seats 26 inches long. 

With an attachment for the purpose seats can be cnt in holes 
as small as 1 inch diameter, by one passage of the cutter. 

If the work is heavy and too ‘arge to be placed on machine it 
au be detached from stand and used as portable machine 


New Automatic 
Solid Die 


BOLT 


THREADINC 


AND 


TAPPING 


——~ MACHINE. 


WE ‘WIL L GU ARANTEE THIS MACHINE TO 
do accurate BolT THREADING more rapidly than any other 
machine mac 
Changes from one size toanother can be madein one minute 
No complicated head to get out of order. 


BUILT IN 3 SIZES, 2, 4 AND 6 SPINDLE, BY 
WEBSTER & PERKS TOOL CO. 


Cor. Spring & Monroe Sts., Springfield, Ohio, U.S. A 


j. DAY STEAM, 


Simpson’s Centrifugal 
Steam Separator. 


Fot Supplying Clean and Dry Steam 
to Engines, Dry Houses, etc, 
Place Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centrifugal 
force against the outer walls, while the 
dry steam goes through the small holes 
to center of pipe, Steam can enter @ 
A or B, as convenience may require 
also used in conveying steam long dis 
tances, for Steam Hammers, Dry Houses, 
Water Gas Generators, and for all pur 
poses where Dry Steam is necessary. 


KEYSTONE ENGINE & MACHINE WORKS, 












Tifth and Buttonwood Streets, Philadelphia. 
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SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 

ee HiGH-PRESSURE ope ERS. 

= Complete Steam Power Plants of Highest attainable Efficiency 

a ZE hdres BUCKEYE ENGINE CO., Salem, 0. 
= Or SALES ACENTS: 


iI . IN H. T. PORTER, No. 10 Telephone Building, New York Cit 
NGIvE co, ’s sal y gg at Thy Mass. N. W. ROBINSON, 97 Washington St., Chicago, lin. 
A. L. FISH, No. 61 First St., San Francisco, Cal. 

J.M. ARTHUR & CO., Portland, Oregon. 


UCKEY 
ry A. HU STING, John Hancock Bld’s 
ROBINSON & CARY COMPANY, St. Paul, Minn. 
A. M. MORSE, 511 Commercial Building, St. Louis, Mo. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


63d & Walnut Streets, 
Philadelphia. 





151 Monroe Street, 
Chicago. 
New York Agency, 18 Vesey St. 


35,000 SOLD. 
MANY NEW IMPROVEMENTS 





FOR USE WITH 


| COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 





Simplest and Che cope st Gas Engine known. Speed can be changed 
OR GASOLINE. lerunning. Send for Cire Ly 
— BACKUS w ATER MOT on Cc Ons Ne wark, N.J. 
COMBINED . VENTILATING 





“OTTO” GAS ENGINES AND PUMPS. 


Consume 25 to 75 Per Cent. Less G - } om ANY 
otner Gas Engine doing the same work 


GAS etn ENGINES 


STATIONARY and PORTABLE. All Sizes. 


. Dwarfs in Size, but 
. Giants in Strength. 


Sb xpense one cent an 
Hhour per horse power 
hand requires but littl 
yattention torun them 
y Every ngine 
Guaranteed. Ful! 
meas by mai! 
fention this paper 


ry onaee 


AMES IRON WORKS, 
OSWECO, N. Y. 

























SWEET'S 


voces, FRISBIE FRICTION 
nial gece | PULLEYS » CLUTCHES. 


Satisfaction Guaranteed. THE D. FRISBIE CO., 


SYRACUSE 
TWIST DRILL CO.,| 114 LIBERTY STREET, - NEW YORK 


Syracuse, N. ¥ 


CONOVER 
CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


aay +4HANDSOME CATALOCUE FREE. 
7 THE CONOVER MFG. CO., 95 Liberty St., N.Y. 


IF YOU WISH TO OBTAIN 


Dry Steam 


Write Postal for copy of our New Book, ** How to Obtain Dry Sieam., -d free 


THE POND ENGINEERING CO. 


Oflices: ST. LOUIS, CHICAGO, KANSAS CITY. 

















O KEYS OR KEY SEATS! 
ICHOLSON’S Oourees SHAFT COUPLINGS. 





=. PRYIBIL. 


498-510 W. 4Ist St., 


Manuractureo BY W. H. NICHOLSON & CO., 





New York. 


MANUFACTURER OF 


Metal, Horn and Ivory Working Machinery, 


ESPECIALLY 





EXTENSION SPINNING LATHE. 


Made in Two Sizes. 


and Latest Patterns. 


AGENTS WSVANTED. 


22” Swing or 44” Extended. Weight 1,400 Lbs. 
27’ * or 60’ 3,000 “ 








“WATTS. CA MPBELL Co. * 


“MANUFACTURERS Bia ays Nw. 
OF IMPROVED = Nig saiatanite 


CORLISS STEAM ENGINES da 


iN eure VAR ETy 















ae 


ConTRACTS j 
-TAKEN FOR [omecere POY tes 


~ FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 


IX IR 
A ecioane ON WORKS CoO. 





WAY OO 









MEADVILLE, PA. 


New York, 15 Cortiandt St 


er a 18 Chamber of Commerce. 
» Manufacturers of the 


BP "Dek & Church” AutomatieCul-of Engine 


Single, Tandem Compound, and Triple Expansion. 
+ Horizontal Tubular and Manning Vertical Boilers, 


AUTOMATIC 
HIGH! _ | De BY 


M eit ENGINE cO., 


PAINTED POST, N. 


"= —a 





WESTON 


HIGH PRESSURE BOILERS ‘osc. 





AND REPRESENTATIVES 
: JULIAN SCHOLL & CO. 126 Lil . ty St., N.Y, 
GEO. D. HOFFMAN, 82 Lake St. , Chicago. 


COMPLETE POWER PLANTS © 


Ne orks stale STATE Corer gies Suman 


OUR GUARANTEE. WHO DARE MEET IT 


he engine shall not runone revolution slower yaa 

hen fully loaded than when running empty,and 6 duc-Py\ | 
tion of boiler pressure fiom the greatest to that necessary}) \)'>) 
to do the work, will not reduce the speed of engine one ' 
revolution. Any engine failing to meet this guarantee 
becomes the property of the purchaser Upon pdy- 


ment of one dollar Send for Catalogue. J. ra cameos’ Pre @ 


141 Liberty St. New York. i. 4 
Branch Offices, 4i2 Wast ate Avo. St.Louis, 0, RIDGWAY, PA 


TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 


AUTOMATIC ENGINES. 


BRANCH OFFICES: 


H.M.SCIPLE & CO, ,3d & Arch Sts Phila, Pa 











ié> Washington St., _# } 28 W. Randolph St., Chie. 
46 N. 7th St., Philade Nphia 1 99 ist Ave., Pittsht urgh 
71 Haverhill St Boston. 179 Race St., Cincinnati 


CASt (OTOMITIC HGR PEED INGIKE 








SIMPLICITY, COMPACTNESS. 
Automatic Lubrication, Perfect Regulation. 
The Latest Development in High Speed Engine 

BUILT IN SIZES FROM 2\sto 25 H. P. 


7 Manufactured by THE J. T. CASE ENGINE CO., 
NEW BRITAIN, C°NN., WM. §. HINE, G.n’l Sales Mer. 


Agents for New 





Building. 


PIERCE & MILLER ENGINEERING CO., Selling 
York and Export, 42 Cortlandt Street, N. 


(ORLISS NCINES. 


HIGHEST ECONOMY. CLOSEST REGULATION. 
TANDEM OR TWIN CONDENSING OR 
COMPOUND. NON-CONDENSING. 


50 H. P. to 2,000 H. P. 
Catalogue Ready. M. C. BULLOCK MFG. CO., 


26 W. Washington St., Chicago. 


ROGB ENGINEERING Co., Ltd. 
em Robb-Armstrong Engine, 


SIMPLE AND COMPOUND. 
Containing all the best points of Standard American 

















Lathes of the Most Improved Styles: 


7 \ 
43 High Speed Engincs, and several improvements. 
me 


The MONARCH ECONOMIC BOILER, 


Strongest and most Portable Boiler in use, 





Contractors for high grade power plants, heating and 
ventilating apparatus, ete 


fanacl Worlics: AMHERST, NOVA SCOTIA, 





meee tere, 
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Our Catalogue Describes 


12 MILLInGc MACHINES, 
3 CuuckING MACHINES, 
14 GRINDING MACHINES, 
5 Gear Cuttinc MACHINES, 


7 Screw Macuines, 
LaTtHEs, Tappinc MACHINES, ETC., 
MiILuLinGc CutTrers, GEAR CUTTERS, 
STANDARD CALIPER GAUGES, 
MICROMETER CALIPERS, 


Etc., Etc. 


Catalogue mailed to any address without charge upon application. 


BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. I. 
MACHINE TOOLS on Exhibition at 23 South Canal Street, CHICAGO, ILL. 


FRED A. RICH, Western Representative. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS, 
RADIAL DRILLS. 


These are particularly 















Four sizes. 
well adapted to general machine shop 
work. 

Write for 
information on LABOR saving tools. 


Full line of machine tools. 


NILE 4 Le, TINY YIRTAT an | rn 
Lidia 2 Wiliew XE UA» vu hay 


NEW YORK, 
36 & 138 LIBERTY ST. 


CHICAGO, 
PHENIX BLDG, 


PITTSBURGH, 
LEWIS BLOCK, 











JENKINS DISCS £28 HIGH STEAM PRESSURE. 


If ov have trouble with Disos, write us. We can furnish 
iscs, or Valves, that will be satisfactory. There are 
dealers who sell Discs as “ Jenkins,’ when 
they Know they are not genuine. 


JENKINS BROS,’ VALVES ARE STAMPED WITH TRADE MARK. 
JENKINS BROS. { icHikCHRRMeion, 


33 N. CANAL ST. CHICAGO 








<Y THE YALE & TOWNE MFG-CO. 
STAMFORD CONN 
NEW YORK CHICAGO PHILA BOSTON | 


THE LODGE & DAVIS MACHINE TOOL CO. 


Works, CINCINNATI, OHIO. 
WE BUILD A COMPLETE LINE OF 


IMPROVED LASOR SAVING MACHINE T00LS 


WHICH ARE NOTED FOR THEIR 


SOLIDITY, CAPACITY, and FINE 
CONSTRUCTION. 

NEW YORK STORE, 
64 Cortlandt St. 
CHICAGO STORE, 


68-70 S. Canal St 


ALFRED HERBERT, 


Coventry. Eneland 


Improved 24, 26, 













“0, 36, 42 and 54-Inch Metal Planers. (See Advertisement, Page 16.) 


ouR NEW No. 3:2 


MILLING MACHINE 


now READY For 


IMMEDIATE DELIVERY. 


WRITE FOR 





¢) "=< 
ae 


OTHER SIZES AND STYLES MADE. 


o> MACHINE TOOLS 


i OF ALL KINDS IN STOCK. 


SPECIAL CIRCULAR AND PRICE, 


THE PRATT & WHITNEY CO., 


HARTFORD, CONN., U.S. A. 

Manufacture Single and Double Head Milling Machines, 
used as Substitutes for Planers for heavy and rapid cutting 
in cast iron and steel. 

Circular Milling Machines for finishing grooves of sheave 
pulleys, faces and sides of large gear blanks. 
' Turret Head Machines and Tools for boring and facing 
> hubs, pulleys and gears, for finishing keys and joints for 
= gas fixtures, air cocks, electric apparatus, and for turning, 
forming, and threading irregular pieces of circular cross 
: section, in brass, iron, and steel. 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 




















-_THE BILLINGS WIRE CUTTER 
Drop forged from 

ees the best Tool Steel 
Six Cutting Edges 


Adjustable Gauge 


ep Workmanship 
the Best 


Length 10 inches 


The Billings & Spencer Co., Hartford, Conn. 
MANNING, MAXWELL & MOORE, 


Manufacturers and Dealers in all kinds o* 


wwemsists” TOOLS AND oni 





WARNER & SWASEY, 


CLEVELAND, OHIO, 


MACHINETOOLS 


For Iron and Brass Work. 


SMALL TOOLS & FIXTURES. 
Gear Cutting in all its Branches. 


ILLUSTRATED CATALOGUE ON APPLICATION, 











The Celebrated 
F. E. REED 
16-inch Swing 
: Engine Lathe. 








pplication. 


Cuts, Photographs 
ma 
Lowell, Mass., U.S. A. 


111-113 LIBERTY ST., NEW YORE. 
. We carry the largest line of Tools and Supplies in the Jity. 





fo 


FY and Prices furnishe 








Manufacturer of ENGINE LATHES 


& from 17 to 60 in. swi' 








GEO. W. FIFIELD, 





iy 





J. M. ALLEN, PRESENT. 


PRICES REDUCED WM. B. FRANKLIN, Vice-PREesmENT 


NTL one 


J. B. PIERCE, Secretary & TREASURER 
LARGE STOCK, 


QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


Rochester, N. Y. 





WYMAN & GORDON, 


WORCESTER, MASS. 


P FORGINGS. 











vel; ) 
Spur-Geared and Spiral-Geared. “Sellers” Sietlek ~ , : 4 
20 SEIZES: From 22’'x22’’ to 96’ x72.” Any length. 
MANUPACTURED BY 


The G@ A. GRAY Co., 


477-483 Svcamor_E St.. CINCINNATI, QO. 








TORRINGTON, Cn 





me 
+ 
= 
| : OMANUFACTURERS OF 
| » - | 
SS |_16” Pillar Shaper. 25” Pillar Shaper. ACHINETOOLS 
24” Pillar Shaper CHAS. CHURCHILL & CO., Lt'd, Agents, | 








21 Cross Street, Firebury, L« yhdon, England. | SEND [OR OUR CATALOGUE. 
a eld 





Manufacturer 
—of-- 











NEW YORK. 


THE GARVIN MACHINE CO., 


LAIGHT AND CANAL STS,, 


THT 





APS & DIE 
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